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Anatomical 


The Preface of ZACHARIAH WOOD, : 


To the moft Illuftrious and In- 
vincible Monarch CHARLS King of 
Great Britain, France , and Jreland, 
Defender of the Faith, 


Moft Gracious King, | 1 i 
em G2 He Heart of creatures is the 1 
SEQ foundation of life, the Prince of i] 
all , the Sun of their Micro- 
wet. cof, on which all vegetation d 

» m y from whence all vigor and i 

Strength does flow, Likewife the King is the | 

| foundation of bis Kingdoms, and the Sunof — 

bis Microcofm , the Heart of bis Common- i 
wealth from whence all power and mercy pro- | 

ceeds. Iwas fo bold to offer to your Majefiy 

thofe things which are written concerning the i 

| Heart fo much the rather,becaufe (according i 

to the cuftom of this age ) all things humane | 

are according to the pattern of man , and 
bee 4.2 most 


mofl things in a King according to that of 
the Heart; Therefore the knowledge of bia ie. 
Heart cannot be unprofitable to a King, as) 
being a divine refemblance of bis aétions ( , | 
usd they fmall things with great to com- 
pare, ) Tou may at least, beft of Kings, being 
plac'd in the top of humane things , at the! 
fame time contemplate the Principle of Mans 
Body, and the Imaze of your Kingly Power. | 
Therefore moft humbly entreat, | 
King, accept, according to your aceu[lor 
bourity and clemency , thefe new things von-. 
cerning the Heart, who are the new light of 
this age, and indeed the whole Heart of it, a 
Prince abounding in vertue and grace, to || ® 
whom we acknowledge our thanks to be due, WW 
for any good that England receives, or any | 
pleafiere that our life enjoyes : m 
Your Sacred Majefties moft 117? 
devoted Servant, | 


WILLIAM HARVE f. 


| 
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ELESPE PESTS FITTS 


To the moft Excellent and 
moft Ornate man D. Ar- 
gent, Prefident of the College 
of Phyficians in London , his 
fingular Friend, and the reft 
of the Do&ors and Phyfici- 
ans his moft loving Collegs. 


vn LU BÀ 


geo) Did open many times before, worthy 
i) ERE Lr. Dolor, my opinion concerning the 
my) motion and ufe of the heart, and Circu- 
Mem) lation of the blood new in my leétures 5 

Md UO bur being confirm d by ocular demonftra- 
tion for nine years and more in your fight 5 evidenced by 
reafons , and arguments , freed from. the objections of 


| the moft learnea and skilfull Anatomifts, defired by 
fome.,. and moft earneftly required by others, we 
have at laft fet it ont to open view in tha little 
Book; 3 which, unlefs it were pafs'à through ee 


pandas , 


Oenicatogp. 
hands, I conld hardly hope that it would come abroad | 
eitire and fafe, fince 1 can Call mof of you , being | 
worthy of Credit , as witnelfes of thofe obfervations | 
from which I gather truth, or confute error , who | 
{aw many of my Diffections, and in the ocular de- | 


monftrations of thefe things. which I here affert to |! 


the fenfes , were w8d-to ftand by and affift me. 
And fince this only Book, does affirm the blood to |! 
pafs forth and return through unwonted tratis , con- 
trary to the received way , through fo many ages of | 
gears infiftea Wpon , and evidenced by innumerable, | 
and thofe molt famous and learned men, I was great- | 


dy afraid to fuffer this little Book, otherwayes per- } n 


fet fome years ago, either to come abrend, or go be- 
ond Sea, left it might feem an attion too full of are 
rogancy; if I bad wot firff proportnded it to yor, con- | 
firm’d it by ocular teftimony 5 anfwer'd your doubts | 


and objections , and gotten the Prefidents verditt in | mi 


my favour , yet I was per(waded if I could maintain | 
what I propofed in the prefence of you and our Cel- | 
lege, having been famous by fo many, and fo great | 
men, I needed fo much the lefs to be afraid of | 
others, ana that only comfert , which for the love of | 
the truth you did grant me, might likewife be hoped | 
for from all who were Philofophers of the fame na- | 
ture, For true Philofophers , who are perfectly in | 
love with truth and wifdom, never find themfelves | 
fo wife, or full of wifdom, or fo abundantly fatufied | 
in their owa knowledge , but that they give place to | 
truth whenfoevér, or from whofeever it comes; Nor | 
are they fo narrow [pirited to believe that ever any | 
art or {cience was fo abfolutely and perfettly taaght | 
in all points, that there de nothing remaining to the | 
sudufery and diligence of others, inte very many pre- | 
fes Mi 


«be Epittte 


feft that the greateft part of thofé things which. we 
do. know, % the leaft of the things: which me know 
not. , Neither do Philofophers fuffer themfelves ta be 
additted to the flavery. of any maus precepts , but 
ghat they. give. credit .to their own-eyess ney do they 
(o rear. Allegiance. to, Adiftris ‘Antiquity y as. openly 
to leave, ar. in the fight. of all-ta.defert their. friend 
Truth... For as they think, them credulous aud idle 
peoples, who at furfe\ fight da receive: aad believe ak 
things, fo do they takecthem for fhuprd and fenfelefs, 
that will not fee. things wanifeft to the fenfe, nor ace 
knowledge. the light at mid-day sand do teach as mel! 
to decline the records of the Sceptichs y. as the follies 
of the rabble, or the fables of Poets. \Eikewife ; all 
fiudions , good and honeft men, do never fuffer their 
mind fo to be overwhelm’d with the paffions of indig- 
nation and envy bur that they will patiently hear 
what feal be fpoken in behalf of the truth, or um. 
derftand any thing which w truly demonftrated te 
them; nor do they think, it bafe to change their opi- 
nion, if truth and open demonftration fo per[wade 
them, and not think it [bamefull to defert their er-' 
rors, though they be never fo ancient, feeing they very 
well kuow that all men may erre, and many things 
are found out by chance, which any one may learn of 
another, an old man of a child , or an underftanding 
man of A fool. 

But my loving Collegs, 1 bad no defire in this 
Treatife to make 4 great volume, and to offentate 
my memory , andlabours, and my readings, in re- 
hearfing , toffing the works , names , ud opinions of 
the Authors and writers of Anatomy , both becaufe 
J do wot profes to learn and teach Anatomy from 
the axioms of Philofopbers, but from Te ue 
row 


SDeuicato)p. 
from the fabrick of Nature. As likewife that 1 do not 
endeavour , nor think it fit , to defrand any of the anci- 
ents of the honour due to them , wor provoke any of the 
moderns 3 nor dol think it feemly to conteft and ftrive 
with thofe that have been excellent in^ Anatomy. and 
were my teachers.  LMoreover I would not willingly lay 
an a[per [ien of falfoood upon any that ts defirows of the 
trath , sor blemifo any. man by accufing bim of anerrer’s 
but I follow the truth ouly , and have beftowed both my 
pains and charges to that purpofe ,' that I might bring 
forth fomething which might be both acceptable to good 
men, agreeable to learned men, and profitable to litera- 
türe, Farewell moft excellent: Dottors , ana favour 
your Anatomift, 7 "m ev sd 


WILLIAM HARVEY: 


yw m 


The Preface of Zachary Wood, 
^ Phyfician at -Roterdam, upon. .the 
| Anatomical Exercife of Do&or 
| William Harvey. 2 


Sm I is a memorable Story whichis’ rez 
SR lated by one Aventine'a Boian Wri- 
yy, ter, That Bowifacins ‘a’ certain Bi- 
fhop of Mess , hearing Virgilins a 
) Bifhop of Salesburg it’ a Sermon 
| which he made before the people of thofe times, 
“make mention of thofe men whofe footíteps tread 
oppofite to ours, was fo much incenfed , that he 

| didnot ftick to accufe Virgif of Blafphemy ; ‘as 
that having fpoke of the Antipodes , he did feem 
plainly to aim at anorher Chrift 5 and having re- 
lated the bufinefs to^ U:i/io King of the Bo , he 
procured the Letters of Pope Zachary to Urilio, 
[and fo Virgil was both condemned by tbe Kings and 
the Popes Verdict. There is fuch another Story 
related of Democritus, This Democritus being a di- 
gent fearcher of the works of Nature, whilft he 
was continually bufied in cutting up of creatures, 
, |Be was thought mad by the Abderitans, who pity- 
E ling the Mans condition , called Hippecrares that he 
ae A might 


i 


Che Preface. | 
might give him Phyfick, and reftore him to hislof ]. 
wits’ being defired, he came jn allhaft, and | 


there he found Democritus cutting up of creatures, |. 
with which fight being marvellonfly taken, he [; 


avouch'd , Thatallthe Abderstans were mad, and 
not a wife man but only Democritus amongft them. 
Now many men are like the Abderitans , there are | 
now many Bonifaces and Urilios who do traduce J 
the new inventions of thofe | who, asit were by 
the:great infpiration of God , have beftowed all 9 
their ftudies üpon the fearch and knowledge of | 
things, as unprofitable, and the force of a cuítom | 
once fetled is ableto effe& fo much , that noman ] 
ce did ever feem to ufurp more | 


Do&or Wiliam Harvey,Kings f^ 


Rhy for of Anatomy in the Col- | 
ledg 


ly 


arteria veno[a 


| The q91tfact, 
| from it into therightear of theheart; andtheü 
t| into the right ventricle, and fo afterwatds it paf- 
fes through the fame circle as before, and fo con- 
,| tinually , from whence he calls that motion of the 
4 | blood Circulation. Truly a bold man indeed, 
, |. O difturber of the quiet of Phyficians ! 
. || O feditions Citizen of the Phylical Common- 
.. Wealth! ! | 
y | Who fir of all durft oppofe an opinion confirm'd 
| for fo many ages by the confent of all ; and deli- 
y | Vered up in the monuments of fo many Phyficians, 
5 | 2nd as it were given from hand to hand to potteri- 
in| IY» asif no man hadbeen wife in all ages paft, In. 
;; | deed they do-very decently who worfhip antiquity 
as becomes, them’; but it is a thing unworthy in 
j| Wife men who do afcribe wifdom to antiquity, 
‘with no littlewrong to pofterity; asifit were not 
W common to all times , and to allmen3 foras La- 
D Lfantio in the 2: Book, of his Divine Conittutions; 
nls Chap. Becaufe they had the precedency before 
M lus intinie, they had not the Precedericy before us 
in wifdom ; which, if it be givento allalike, it 
cannot be fdreftall'd by thofe chat go before, but 
, is: untouchable as the light aiid clearnefs of the 
n Sun ; for asthe Sun is the light of the eyes, fo 
ag |Wifdom is the light ofmans heart. And truly up 
thofe by ;whofe benefit arid dtudy we have the in- 
' vention and conftitution of Phylick , had been of 
i the fame mind with thefé réprovers:& had thought 
[nothing worthy publifhing but what had been ap- 
"a (Proved in the account and judgement of their An. 
15 Iceftors , fuch refin'd and elaborate arts had never 
J^ [come to liglit ; but the ancients knowing cértajn! 
I Phat they had found out many things, fome : 
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Che 91etate. | 
likewife they had not perfectly enquir'd into, -and | 
that fome were to them perfectly unknown , and} 
believing that the way of fearching out the truth | 
was not ftopp'd, but guarded for them by the ex- ]' 
ampleand diligence of antiquity ,- they. did with | 
ready minds endeavour that they might either go 
on in the fame path with them ,. ^or pafs beyond | 
them in a further fearch, They did asit were ad- | 
vance the banner towards the fearch of hidden | 
caufes , and went before us in example, thácwe| 
might follow them; for this is the liberty of wif- | 
dom,that being oblig'd to none,it's under its own | 
command and jurifdi&ion;in lier Common. wealth 
it’s permitted to abrogate, derogate , and fearch| 
without prejudice to any, which liberty if we take! 
away we fhall alwayes:continue in the cradle of) 
arts, nor will there be any thing from whence we 
hope for their increafe, or for any thing better, 
than has been publifhed 4 for which :caufle we do} 
require, that juftice abd courtefie.in judgement} | 
may be given of us which we afford to others’; if} 
he fame thing be alwayes to be thought and fpo4| 
ken, it will not be lawfull to &nd out any new]! 
thing , nor muft we take hold of what the very, 
thing and reafon it felf-di&ates touss "tis ridicu-} 
jous therefore to tread inthe fteps of the Ancients,) 
and alwayes to follow them, Nor does Galew àp-| 
prove of any Anatomical Comment, unlefs it con-§ tr; 
tain fome newthing, Jtis a dull wit which is fas) 
rished with that which others haveinvented , fee-| 
ing all humane things are fubjected to the fharp-§ wp 
nefs of the mind. ‘The treafures of Nature are] 
immenfe, andher wifdom inexplicable, fo that) 
thofe things which daily come abroad do prepare[i 
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Che rela. 


away to fearch out thofe things which follow ; 


for truthis drown’d ina deeper well than that 
it fhould be drawn out from thence in a few ages. 
Itistrue that Aratas faid, That we were not 
taught allthings ac one time by 7upiser , but that 
& great many things do remain hid, of which fome 
he will grantto nsafterwards. Galen fays, that 
the cunning of Nature in the fabrick of mans 


| body is fo great,that though great men haye dili- 
| gently and .conítancly fearched after it; yet have 


they not found ic all out. 


Long age, ana divers travels im times change 
Have better*dit, nor all thofe whom we range 
Among ft the Antients know what we do know, 
Young men fome things to ebfervation owe. 


Therefore ince to be wife, that is to fay ,to fearch 
after the truth, is born with all men, they take a- 
way all wifedomfrom themfelves who without any 
judgement. approve of their forefathers inventi- 
ons,and are by them lead like Cattel, and do brag 
rafhly, that they fee thofe thingsin them which 
they do not fee. The Comedy which ufes to be 
acted by the Players looks muchlike this. Bya 
certain cheating Taylor, there was a piece af ex- 
cellent cloath defcrib’d to an idle and (imple 
Braggadochio,but of fuch a colour, that it could 
not be feen by bafe begorten people or baítards ; 
therefore this Braggadochio delirous to buy, re- 


| quires a light of the cloath 5 the Cheat. prefent- 


ly as a huge piece having many els in it , brings it 


nj out in both his hands, asthe Merchants ufeto do 


here, turnsdown the folds, wonders at the fair- 
nets 


— à SSS ga 
= MÀ 


eene cm 


The Wretace. 


Refs of it; praifesit,and commends itto hisbuyz | 
ers this vain Braggadochio was prefently tou- | 


Ched with a fufpition that his Mother had played | ;, 


the Whore, yet fhame hinder'd him to confefs , | . 
therefore he fayes that he fees, and wonders at | 
-the cloath which he did not fee, and indeed was | 
not atall, and buyes it, and commands him to | 


make him a Suit of it; then the Taylor beganto |; 


be very merry , and jovial , divides the cloath, | 
imitates wonderfully the noyfe of cutting it, | 
and makes him upa garment of this fine unfeen | 


and invifible cloath, receives his money,and gives | ^ 


ithim. Believe me this fable inincredulous men | 
without judgementis atrue hiltory, and no fa- | 
bles they believe, and why fhould not they give | 
credit to Phyfitians approvd by the judgements | 
of fomany ages? yet they do notfee, nor can | 
they fee; that whichis not; yet left they fhould | 
feem blockheads, they praife, admire, and buy; | 
not only with expence of money , whofe damage | 
is tolerable, but even with the lofs of timeand | 
life, the damage of which can be redeem'd by no | 
money. Truly,that J may fpeak the truth,we muft | 
give lefs credit to authority, and we muít reftrain | 
our afient, and befides authority look after rea- | 
fon too by the example and authority even of an- | 


tient Philofophers and Phyfitians; and firft of [| " 


all by the example of that divine Plato, whom | 
Cicero fo much eftleems , that he does not ftick | 
fometimes to call him the Homer of Philofophers; ] 
Íometimes a God; in whofe Book, .O fortunate J 
eir (fays Socrates to Polus a young man who in his | 
difcourfe concerning a blefled life produc'd tefti- | 
inony) you endeavour£o convince meas Oratozs § ! 
tah oof ' i: ; , : ! 5 do, a 


The relate. 
do; and’as they do in tryals where they think that 
they foil one another when they bring many and 
famous Witneffes for their Caufe, and the Defen- 
dant brings none, or fome one ,. fince this proof 
isof no confequence towards the truth; for ma- 
ny times a man is unjuftly opprefs'd , becaufe of 
the multitude of witnefles, and of thofe too who 
feem to be of fome worth and account: and fo 
likewife in his Charmides. Noc isit. to be; con- 
fidered who fpeaks , but wbether ecuth be fpoken 
or no; thefe and the like are every where in, P/4- 
to. But letus hearken to Ariftotle,in this point, 
treading diredtly in hisMatters footiteps, who, as 
he did not fpare any of the antient Philofophers 
no more did he Socrates and his Matter Plato, for 
being to difpute againft the Ideas,he fays, Though 
it be a hard queftion, becaufe that thofe who 
brought in the Ideas are our friends, yet it is ne- 
ceffary for the retaining of. the truth to take off 
their opinions, efpecially they beingPhilofophers; 
for albeit they be both gallant men, yet itisa 
gallanter thing to honour the truth beyond them. 
Shall not we fay that itis here clearly fet down in 
what efteem the authority of the moít grave Phi- 
lofophers 1s to be had ?. when Socrates cryes out, 
That Hippocrates and others witnefles evidences 5 
and Ariffotle cries out , That Secrates and Plates 
evidences, are notío much to be weighed and 
efteemed as thofe of truth and. reafon ; efpecially 
(ince Cicere, a man of divine quicknefs of wit , 
and fingular judgement, who for the many prayfes 
both of Plato and Ariftorle may feem to have fworn 
allegiance to them both, did not unwillingly turn 


to the haven o£ the Stoicks, leaving the Àcade- 
d rn NOE A 4 my 


Zhe Preface. 


my of Pigs, andthe Lyceum of: 4riffotle. Ido 
likewife believe that he would have pafled over to 
the Cynofarges of the Cireneans , or the Gardens 
of the Epicureans, and the Schools of other Phi- 
lofophers, with the fame freedom,if he had found 
or judged any thing in them worthy of his know- 
ledges as likewife calling back all learnersfrom 
their credulous fuperftitions., by name he ad- 
monifhes them that the evidences of Authority 
are not to be fo much to be fought for as the evi- 
dences of reafon ; becaufe the authority of thofe 
‘who teach is many times prejadicial to thofe who 
learn, for they leave off to try any thing by their 
own judgment,they accountthat firm which they 
fee to be fo judged by him whom they approve of. 
For which caufe letus compare true principles of 
Phyfick , though new, with the opinions of the 
Antients ,’ for here we fhall find many things dif- 
agreeing, letus try the Anatomical exereife of 
Harvey,\et us fee what that willhelp us: nor let 
us longer imitate theSepius; for asthofe who when 
they find that theFifhermen are in purfute of them 
throwing out‘ink , which they have inftead. of 
blood,darkning the water, hide themfelves,and do 
3s it were ftop and block up the Fifhermens way; 
nor let us need to be fo prefs'd and conítrain'd by 
truth, lisht, firmand conftant reafon, for that 
troubled water will fettle at fome time , time will 
blot ourthe inventions of opinion, and confirm 
the judgments of truth. We havea very remarka- 
ble tryal of this in a very famous man,Vopi/eus Fer- 
gunatus Plempins, Doctor of Phyfick and Artsin 
rhe Univerlity of Levais, and prime practitioner 
whofe opinion of Harvey we thought 
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The Prelate. 
| fit heretofet down, which he gave in his 2 Bk, 
) | concerning the foundation-of Phyfick , Chap. 7. 
; |thefe are his words, Englawa of late hath brought 
. | forth a new opinion concerning the motion of rhe 
|heart , which Wiliam Harvey hath publifhed in a 
. |Mittle Book pürpofely fetout by him; he builds 
|his opinion npon very plaufiblereafons, infomuch 
. |that it is allowed by many, learned men at this 
'[day, and he is call'd as by a title of honour 
.|by. one. of his own Countreymen , the fur- 
: frounder of the little World , to diítinguifh 
him from another Englithman who firft went 
about the greater World. This invention did 
nor.pleafe me at firft, which I did teftifie both 
| by fpeech. and. writing again it, but after= 
! [wards when I did moft earnettly endeavour to 
irefute and explode it , I was refuted and ex- 
. [ploded my felf, fo much‘ are bis. reafons not 
only perfwading but forcing , but diligently 
did J examine it all, and in fome dogs, diffe&- 
1 [ed -by me. for that end,, found it to be very 
true , being likewife advis’d' to do this by a 
t [moft. famous man, 77a4lez, Profeffor of Leyaez, 
whofe candid and fetled judgement I do much 
. fefteem, andin this bufinefs am much engaged 
im. Here's a great change in hts judge- 
Hence I begin to hope. for equity in 
Others, that laying alide all hatred, and’ ac- 
knowledsing their error, rhey will at laft with 
_ $Plempizs begin to think well of Harvey. 1t 
. fs a fign. of a malicious and wicked mind to 
4 Spe delighted with errour, to hate light, to 
, pollow darknefs , to cálumniate she indu&ry 
1 PF .good men, which fault belongs only te 
ver? 


The Jonctace. 

very filthy and vile perfons 5 vile we may fay; | a 
not a good nature, nay, nO tollerable or ] ja 
high difpofition was ever tainted with this ble- | nif 
mifh, Search antient times, fearch ours, yOU jr 
fhall not read,. hear, nor fee , any other [oi 
than melancholly and malignant natures , which Jug: 
Saturn has blafted with his conítellation , en-, Jug 

jn : 
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the errors of the antients , felt y. 
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be more ea 

well enough by 

whofe praifes that was 

rorefer the ends of li | 

mans life that men being inftructed by thefe arts, || 

might more eafily and more readily advife con-} 

ceraing the tranfa&ing of bufiacfs and more A | 
| dilyl' 


‘The preface. 
h| dily execute and perform them; Our Harvey had 
| this end before? his eyes, he open'd only the truth 
‘| and fruit of the art of Phyfick ; . for he faw that 
| there wasa great gleaning left, that many things 
7| remain'd in the wild acres of Nature hitherto un- 
!| 'touch?d and unpaffageable, into the poffeffion of 
| which, as to an empty place, wife men might 
| come ; but Harvey did not truft other mens wri- 
| tings, but his own faithful eyes, the trueít repor- 
ters ofAnatomy,becaufe Anatomy is better gain'd 
by ocular infpedion than by long reading, and 
nd profound meditation.None 1s forc'd tofwear alle- 
!Y giance to a Mafter,whom neverthelefs we likewife 
ei) truít after experience. Expompus a lingular good 
94 Limner being asked whom of all thofe that went 
t before him he chiefly followed, itis reported chat 
it | be faid, fhowing a multitude of men, Nature her 
ell felf was to be imitated, not the Artificer, This 
| fame Harvey perform'd fo much, and has arrived 
1 fo far by fearching of Nature, that he, juft like 
| Archimedes, when he found out that the Coronet 
E of Gold was mixt with Brafs, he cryed aloud, I 
it} have found it, Ihavefound it. This ts a true and 
ifl hallowed Law of antient Philofophy, P/ato’s my 
oil friend, and Socratestoo, but Truth is more my 
60 friend than they both. Wherefore let ipfe dixie 
| never be held here,let no excellent mans Authori- 
| ty bebrought for an Argument, let no opinion 
9M have a prerogative,but let the better bear it away. 
E Laftly, whilit others endeavour to defend Anti- 
it @ quity;let us,together with Harvey, plead Truths . 
| caufe ; Let us approve thofe things which are a- 
| sreeable to trnth, andreje& thofe things which 
! are contrary to it; weighing and efteeming the in- 
BN ventions 


. at Francfort very faulty by the Fault of the Prin. 


things, Truly, in former time the invention | 


‘plainly efteem'd Gods, as Apollo and his Son e£f- * 


The 1o1eface. 
ventions of antiquity not .in the fcale of An: 
tiquity,. but inthe fcale of Truth, To this pur- | 
pofe we have again fet forth Harveys Anatomi- | 
cal Exercife, whichin the year 1648 was fet ont .| 


ter, which the Author oft complain'd of, finding 
that the calumnies of his reprehenders. had .their 
Branning from thence, who notunderftanding | 
what he faid, did take them ill, and endea. . 
vour'd to traduce him publickly 5 I fay we have | 
fet it forth , and have taken a great deal of pains; | 
that fo much as was poffible all things intricate, | 
confufed , orunperfe& being taken away, that | 
fame exercife might come forth mended and re- |] 
ftored,in this bufinefs having had the help of mok | 
learned De Back, our intire Colleg, whofe judg- 

ment we do much efteem. But that we may | 
fold up the fails of this our preface , let usi- | 
mitate Antiquity in honoring theinventors of | 


of Phylick was fo admirable, the experience of | 
it fofecret, that the Authors of it wereeither | 


enlapius , or elfe they were thought worthy of | 
Divine honour, as A/clepiades whom the Idyrians | 
receiving asa God, did equal inhonour to Her- | 
cules, Truly I do not approve all that Anti- 
quity hath done, yet truly I do praife their | 
affection and judgment,as having rightly thought, | 
and judged, no reward fufficiently worthy tobe | 
paid to che inventors of the art of Phy(ick, There. | 
fore let Harvey be amongít us in perpetual | 
efteem , by whofe learning we have a way open’d | 
to fee fo greata light of the Art of Phylick, to | 

iow td j love | 


The preface. 
| love and to imitate it. Let us freely attribute 
;| the modeft commendation of the Son of Syrach 
concerning his own work, to Harvey: Iwat- 
ched law of all, as hethat gleans ears after the 
Reapers, Ihave profited through Gods Grace, 
Ihave fill'd the Winefat ; Contider thatI have 
not taken pains for my felf, but for all thofe 


*| which love learning, 
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"The INDEX of the CHAP- 
wR So ; 


H^ Proem) goes before , by which it is demonftra- 
ted , that thofe things which have hitherto been 
| written of the motion and n[e of the heart.and arteries, 

are not firm, | pager. 
| Chap.l. Ze Canfes for which the Author wás mov'd 

to write. | D Na 15. 
| Chap. TI. what manner of motion tbe heart has iatbe 


Chap. VI. By what wayes the blood zs carried out of the 
vena cava iste the arteries, or out of the right ven- 
tricle of the heart into the left. 33. 

| Chap. VII. That the blood does pafs out of the right 
ventricle of the heart , through the Parenchyme of 
the lungs into the arteria venola, and left ven- 
tricle. 4.2. 

Chap. VIII. Of the abundance of blood paffing through 


ws 
| "the heart out of the veins into the arteries , ana of the 


Circular motion of the blood, 49, 
Chap. 


|. Diffettion of living Creatures. LOUP 
Chap. III. What manner of motion the arteries have in 
| x the Diffetion of living creatures. X omn 
Chap..1V.. What manner of motion the heart and ears 
| bave inthe Diffection. of living creatures. |... 24. 
Chap. V. The attion , motion, and funttion of the 
| heart. 30, 


3 32 2 EF. B 
Chap.1X. Zhat there ts a Circulation of the blood from | 
the confirmation of tbe firft (uppofition. $305 
Chap. X, The first (nppofition ( of the abundance of | $4 
| blood which paffes throughout the veins into the arte- | i 
vies, and that there is a Circulation, of the blood ) as | 
vindicated from abjettións , and w farther confirm'd | 
by experiments. — 60. | 
Chap. XI. Lhe fecond (uppofition ss confirm’d. 63. | 
Chap. XII. That there 25 a Circulation of the blood | 
from the confirmation of the fecond fuppofition. 72. | 
Chaps X11. The third [uppofition cs confirm’d, and | 
thar there a Circulation of the blood from thé third | 
Bppofitton. x d 
EA XIV. T he conclufion of the demonftration o I5 
cerning the Circulation of the blood. 8l 
Chap. XV. Lhe Circnlation of the blood ts confirm d by | 
likely reafons. | . Qo | 
Chap. XVI. Lhe Circulation of the blood 1s confir? d. 
by the confequences of it. CASIN 36.4 | 
Chap. XVII. The motion and Ciretilation of the blood i 
s confirm d by thofe things which appear in the-heart 2d N 
and which are clear from Diffestions th Anatomy. 93. MD 
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if By which à Demonftrated, that thofe things which 
|. ave alrcady written concerning the motion and ufe 
WN «> of the Heart ana Arteries, are not. firm. 


esses T will be worth our while, feeing we are 
CX thinking of the motion, pulfe, ufe, acti- 
: ; on, and utility of the hearrand arteries, 
jy YAY) "Grítto unfold fuch things as have been 
| UST publifhed by others 5 to take notice of 
re things which have been commonly fpoken , and 
ptaught, that thofe things which have been rightly fpo- 
dken may be confirmed , and thofe which are falfe both 
[y Anatomical difedion, ‘manifold experience, and 
[diligent and accurate obfervation,may be mended. 
| * Almof all Anatomifts, Phyficians,and Philofophérs 
jto this day, doaflirm with Galen, that the ufe of Pul- 
Mation is the fame with that of Refpiration, and that 
Sthey differ only in one thing, that one flowsfrom the 
Animal faculty, andthe other from the Viral, being 
palike in all other things , either as touching their utt- 
gBlity, ormanher.of motion. Whence they affirin, ( 49 
DHicronyw, ab Aq. p. in his Book of Refpiration, whic 
L B he 


2 The ewe. WM 
he has newly fet out ) Becaufe that the pulfe of the | 
heart and arteries is net fufficient to fan ,. and refrige- | 
rate, that the Jumps were made about the heart. Hence | 
it appears , that whatfoever thofe in former times did 
fay concerning the Sy/fole and the Diaffole, concerning | 
the motion of the heart and arteries, they fpokeitinre- | 
lation to the dungs. T1 | 

But fince the motion and conftitution of the heart is 


different from that of the/z»gs, and themotion ofthe [i 


arteries different from that of the breaít, it is probable 


that divers ufes and utilities fhould follow, and that [i 


the pulfe-of the beart,and the ufe of it, as likewife that 
of the arteries , fhould differ much from the pulfe and | 


ufe of the breaft and /ssgs. For if pulfe and refpirati- fix 


ondo ferve for the fame ufe , and that the arteries do 
receive the air into their concavities in the Diaffole,: as .. 
they commonly fay , and that in their Sy/fole they fend. q 
out fumes through the pores of the flefh and skin ;. as | 
likewife that in the fpace betwixt the Sy/o/eand Diaffole J 
they do containair ; and that every time they doei- ] 
ther expell Air, or Spirits, or Fumes} what willthey | 
then anfwer to Galen? who wrote a Book, that blood | 
was naturally contain'd in the arteries , and nothing, | 
‘but blood, that there is neither Spirits, nor Air, as | 
from Reafons and Experiments in the fame Book we | 
may ealily gather. And if im the Diaffole the arteries | 
are fill’d wich Air which they takein , and that in a | 
sreater pulfe there entersa greater quantity of Air; | 
it will follow , that whilit there is a great pulfe if you. | 
dip your whole body into a bath of Water or Oyl, | 


thar the pulfe fhall either-be leffen'd , or much flower, a. 


fince it is a hard thing for the Airto pafs through the | 


body of the bath which encompaffes them, and getin- J 4 
to the arteries, if notaltogether impoffible, Likewife fu. 


fince all the arteries, aswell thofe which lyedeeper, | 
| as 


The J oeme,’ 3 
- |as thofe which are next to the skin, are diftended wich 
the fame fwiftnefs, how can the Air fo freely,fo fwift- 
d|ly, pafsthrough the skin, flefh,and habit of the whole 
? | bedy into the depth, as it can through the skin alone ? 
«| And how fhall the arteries of Embryons draw the Air in« 
ro their concavities through their mothers belly, and 
| the body of the womb? And how fhall Whales, Dol- 
it |phins, and great Fifhes , and all forts of Fifhes in the 
bottom of the Sea, take in the Air , by the fwift pulfe 
t|in the .$y5ole and Diaflole of their arteries , through 
t| fuch a great mafs of water? But to fay that they fup 
dup the Air implanted in the water, and'do return 
- | their fumes into it, isnot unlikeafidion., ‘And ifin 
o | the Syftole the arteries do expel! their fumes out of their 
5| concavities through the pores of the flefh and skin, 


5| tain'd theretoo , fince Spirits are much thinner then 
l| fumes? And if the arteries do receive the Air both in 
i| the Syffole and the Diaftole; and return it, asthe sings 
y| do in refpiration , why do not they do thisin inflict- 
|) ing of a wound when an arterie is cut? Inthe cutting 
y | OF the wind-pipe by a wound it isclear, that the Air 
5 || does enter and return by two contrary motions. But 
vl itis clear inthe fe&tion of an arrer/e , that the Air is 
es | chruft out with one continualmotion , and the Air 
1| doesnot enter and return. Ifthe pulfe of the arteries 
. do refrigeratethe parts of the body , and coolit, as 
x | the fangs do the heart it felf , how do they fay that the 
ll, | arteries do carry the blood very full of vital Spirits in- 
t, | to all che parts which do nourifh the heat of the parts,’ 
je | wake it when itis afleep , and recruitit being {pent 2 
». | and how comes itto pafs, that if you tye the arteries, 
fe} the parts are notonly numrf'd, cold , and look pale, 
4, | but at Jaft leave off to be nourifhed ? which happens, 
is) according te Galen , becaufe they are alfo viria dey 
| m Bz WEN that 


1| why not the Spirits likewife , which they fay are con- 


The proene. 
that heat, which did flow from above out of the beart : 
Since it is clear from hence; that the arteries do rather: | 
carry heat to the parts, then cooling or refrigeration, | 


Befides, how fhall the.Diaffole,both draw Spirits from: | iui 


the heact.to warm the parts, and likewifedraw cold: | 
from outwards? Further, although fome affirm, that: | 


the dungs, arteries, and heart do ferve for one and the. | sii 
fame purpofe ;. Yet they fay that the heart is the ftore- [oi 


houfe of theSpirits , and likewife that the arteriesdo | 
contain Spirits and. fend them abroad... but contrary | 
to the opinion of Columbus, ‘they do deny that the lungs | 
do make any, Spirits or- retain them.- But likewife | 


thefe men affirm with Galen againft Erafiftratus that- [iw 
blood is-.contain'd in the. arteries; and not Spirits.- [it 


Thefe:opinions feem to quarrel with one another, and, } 


to refuteeach the other, infomuch that all are not une ] 
defervedly fufpected.... It is manifeft that the blood is -[ jj 


contain d 1n-the arteries, -and that the arteries alone do. ] 
carry-out.the-blood, bothby the Experiment of Galen, 
as likewife by the.cutting of an arterie in wounds, | 
(wich Gale inchis Book ,. that blood is contain'd in 


the arreriesaffhirms, and in very many places ) that by, | ui 


a great and forcible profufion the whole mafs of blood. | 
willbe exhaufted in the fpace of half anhour. The 
Experiment. of Galen is thus, Bind tbe Arterie at both | 
ends with a little cord , and cutting it up in. length, inthe, Y 
middle you [ball find , in that place which ts'comprehended be- 
twixt the two. ligatures , nothing but blood , and fo does he, | 
prove.that it contains only blood. Whence we may argue | 
likewife in the fame manner , If you find the fame | 


blood in the arteries which 1s inthe veins, being bound J; 


and cut up after the fame manner, as I have often try-. [i 
ed in dead men , and in other creatures , by thefame [i 
reafon we may likewife conclude , that the arteries do. | 
contain the fame blood which the veins ; and nothing | 
REN eae [TR |, but 
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| but the fame blood. Some whilft they endeavour to 


diffolve this difficulty , affirming that it is Arterial 


| blood and full of Spirit, they do filently grant that it ts 


the function ofthe arteries to carry the biood from the 
heart into the whole body, and that the arteries are full 
of blood. ( For the blood that has Spirit is no lefs 
blood. ) Likewife no man does deny that the blood, 


| asit is blood, and flowes in the veins, is imbued with 


Spirits.  Albeit the blood in the arteries do {well with 


| greater ftore of Spirits , yet thofe Spirits are to be 


zhought infeparable from the blood’, as thofe which 


|arein theveizs; and that Blood and Spirit make one 


body , as whey and butter in milk, or heat and water 


| in warm water, by which the arteries are fill’d, and the 


diftribution of which body from the heart the arteries 


$ 
"i 


do perform , and this body is nothing elfe but blood. 


| But if they fay that this blood is attracted out of the 


is heart into the arteries by the Diaffole of the arteries, 
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| then they feem to prefuppofe that the arteries by their 


own dittenfion, are fill’d with that blood, and rot 
with the ambient Air as before, but if in the Diafole, 
they fhall together receivethe blood, the air, the heat, 
and the cold at onetime, that is improbable, Fur- 
ther, when they do affirm that the Diaffole of the heart 
and arteries is at one time, and fo their Syffole, one of 
thefe two will be inconfiftent. «For how thall two 
bodies.fo nearly joyn'd together, whilft they are di- 
tended , one of them draw from the other , or when 
they are contracted at onetime, how fhall one receive 


| 


perchance impoffible, that any body fhould foattrac 
| into it felf, asthat it fhould be diftended, feeing to be 
| diftended is ro fuffer, unlefs it do as a fpunge return- 


m ing to its own natural conftitution after external con- 


don 
ny 


Wi | 


| Aridion, Itwerea hard thing to feign that any fuch 
| B 3 ! thing 
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thing could be inthe arteries, But I believe I can eae | 
fily demonftrate, and have heretofore demonílrated | 
that the arteries are diftended , becaufe they are fill’d |, 
like Satchellsor baggs, not becaufe they are blown up | , 
like bladders. Yet notwithftanding Ga/ezs Experi- |... 
ment, in his Book, that blood is contain'd in the arte- | 
ries, is otherwife, after this manner. He did cuc the |). 
arterie being laid open in length , and into the wound | 
he thruít a reed or a hollow pipe and ftop'd the wound }, 
that the blood could not leap out. So long (fayeshe) |... 
as the arterie ss thus, all of it will beat, but fo foon as witha | 
thred you have above the arteries and pipe contratted thetn- | 
nicle of the arterie with anoofe., and flopd it withheed, you | 
foal not [ee the arterie beat any more above the noofe. Y have | 
neither tryed this Experiment of Ga/ezs , nor do 1. 
think it can be tryed and thebody kept alive, by rea- | 
fon of the preruptien of the blood out of the arterie, | 
nor canthe pipe clofe the wound without a /igarure ; | 
nor do I doubt but that the blood will ftream further } 
through the concavity of thepipe. Neverthelefs Ga- | 
len by this Experiment feems to prove, that the pulfi- | 
fick faculty flows through the tanicles of the arteries |. 
from the heart, and that the arteries whilft they are di- 
ftended by the pulfifick faculty are fill’d, becaufe they | 
are diftended as bellows, notdiftended becaufe they 
are fill'dlike baggs. But the contrary is manifeft, | 
bothin cutting ofan arterie, and in wounds: For the | 
blood is poured out of the arteries with a forcible leap. | 
ing, fometimes farther, fometimes nigher, leaping by |; 
fits, but che leaping of it isalwayes in the Diaffole of | " 
the.arterie , not in the Sy/tole. By which it appears |] 
clearly , that the arterie is diftended by the impulfion | © 
of blood. For of it felf it cannot by its diftention | 
throw the blood out fo far, it fhould rather attra& ] " 
Airinto it through 'the wound , according to thofe | 


he 1orocme. 

things which are commonly fpoken. Nor let the 
| thicknefs of the arterial tunicles cofen us in that , that 
the pulfifick faculty flows from the heart by the tumicles 
themfelves , for in fome creatures arteries do differ 
hothing from veins, and in the moft remote parts of a 
man , and the diffeminations of the arreries, asinthe 
brain, hand, &c. nobody can diftinguifh an arterte 

from a veia, for they have both the fame tuzicler, Be- 
| fides in an Azedrifm, which is begot by thearrofion or 
incifion of an arrezie it hasthe fame pulfation with an 
| arterie , and yet it has not the svnicle of an arteric. 
"| Moft learned Riolan doth witnefs this with me in his fe- 
| venth Book. - Norletany manbelieve, thatthe ufe of 


|| pulfe and refpiration is one and the fame, becaufe 


that the pulfes are greater, more frequent, : and fwift. 
er, for the fame caufes as refpiration Is , to wit with 
running , anger, bathing , or any other thing which 


i} heats, For notonly that Experiment is falfe ( which 
| Galen endeavours to convince) that by immoderate 


*| repletion the pulfes are greater, and breathing leffer ; 
"I butlikewife in boys, pulfes are frequent, and refpira- 
| tion the while very feldome. Likewifein fear, care, 


'| andanxity of the mind, asalfo too in fome feavers the 


pulfes are fwift and frequent, and refpirations more 
feldome. Thefe and the likeinconveniences do follow 
upon the opinions which are fet down concerning the 
| pulfe and ufe of the arteries. Likewife thofe things 
|! which are affirmed concerning the pulfe and ufe of the 
| beart are no lefsentangled with very many and inex- 
| tricable difficulties, They do commonly affirm that 
the heart is the ftore-houfe and fountain of vital Spi- 
| rit;by which it gives life to all the parts, and yet they - 
| deny that the right ventricle makes Spirits , but only 
| gives nourifhment to the /gags ; from whence fay they 
fifhes have no right ventricle ofthe heart, and indeed in 

TUM B 4 | thoíe 


The 191oemt, | 
[thofe which have no Jungs it is wanting , and that the 
ment ventricle of the heart was meerly made for the lungs 
ake, eli | 


both the ventricles is alike their fibers fram'd alike, and 


fo of their tendons , Portals, ve[fels , ears, and both of. | 


them are found full of blood in diffe&ion, alike black- 
ifh, alike knotty : why 1fay fhould we think that they 
were appointed to fuch diverfe different ufes , feeing 
action, motion, pulfe, isthe fame in both? If the 
three three pointed portals in the entry of the right vez- 
tricle , bea hinderance of the return of the blood into 
the vere cava , and if thofe three femilunary porra/s in 
the orifice of the arteriofa vena were made to: hinder the 
regrefs of the blood ; (ince they are fo likewife in the 
left ventricle ,. fhall we deny that they were likewife 
made to hinder thé egrefs and regrefs of the blood 
there? | 21s 

2. And fince they are almoft altogether: after. the. 
fame manner, both in their form and pofition in the 
left as inthe right, why do they fay that herethey hin- 
derthe egrefs and regteís of the Spirits, and in the 
right hinder the egrefs and regrefs of the blood 2 this 
fame organ does not feem to be fit to hinder the motion 
ofthe blood and Spirits alike. — | 

1. Andhow isit probable, as Realdus Columbus does 
obferve , that there needs {o much blood to the nutri- 
tion of the /szgs ince this veffel, (that is to fay) the ve- 
sa artersofa, is bigger then both the branches of the di- 
ftributives defcending into the crural vein ? 

4. And I befeech you fince the /wzgs are fo near, 
and the veffel isfo great, and they in continual moti- 
on, what needs the motion of the right ventricle, and 
what is the matter that nature for the nourifhing of 
the Jungs was forc'd co joyn another veztricle to the 
AI T MP te OU Se Anes. SR UD 
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The jpProene. 2 
;- When they: fay that the /efr ventricle draws. matter 
| out of the lungs, and the right bofome of the heart, to 
| make Spirits , that is to fay air and blood , and does 
{I likewife diftribute the fpirituous blood into the aorta, 
il and that fumes are fent back by the Vesal arterie intQ 
fi the dangs , and the Spirits into theta , what is it 
. [that makes the feparation , or how comesit to país, 
y | that fpirits and fumes pafs fometimes hither fometimes 
; [ thither: without permiftion and. confufion? if the 
x [ three- pointed mitre-fafhioned portals hinder not the 
. [ return-of fumes into the /wmgs, how fhall they hinder 
yf) the return of air 2 And how {hall the half-moon portals 
» f hinder the regrefs of the fpirits from the aorta, the Di- 
el affole of the heart purfuing ? and by what manner of 
ef} way do they fay that the fpirituous biood is diftributed 
i f through the Venal arterieinto the /engs out of the deft 
dl ventricle, and that the three-pointed doors do not hin- 
j der? feeing they affirm that the air does enter through 
lt | the fame veflel out of the Jungs into the /eft ventricle, 
el to the regrefs of which they would bave thefe three- 
í | pointed doors to be a hinderance, Good God how 
e 1 (hall the three-pointed doors hinder the regrefs of air 
" | and not of blood 2 Further they having deftined the 
nf Rena arteriofa being a large veflel, made with the eunicle 
gef an arterie, for one only and a private ufe, thatisto 
«(fay to nourilh the Lungs , Why-do they affirm that the 
i. | Venal arterie being fcarce fo big, having the tanicle of a 
D vein foft and loofe, to be made for more ufes , to wit 
;, three or four ? For they will have the air pafs through 
Wit, out of the dungs into the left ventricle, and they 
1, will have the fumes likewife co returnthrough it out 
Of the heart into the lungs , they will have a part of the 
i fpirituous blood to be diftributed by it, for there- 
(M írelhing of them: They will have thefe to fend fumes 
vl from the hears, and the other to fend air to the bear by 

the 


: 
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the fanie pipe, when notwithftanding nature did not | 


afe to frame one veffel, and one way, for fuch con- | | 


trary motions and ufes, nor is it ever feen to be fo. 
If they do affirm that fumes and air do go and re- | 
torn by this way , as through the tranfpirations or |‘ 
Bronchia of the /ver » why cutting upthe arteria venofa || 
can we find neither air nor fumes ? And whence is it 


that we fee that arreria venofa alwayes full of thick |" 


blood, and neverfullof air, (nce we fee.air remain- | 
ing in the lanes ? | 
if any would try the Experiment of Ga/ez, and cut 


the windpipe of a dog being yet alive, and forcibly fill |" 


the /angs with air , and being filled bind them ftreight, | 
afterwards cutting up his breaft he fhall find great {tore | 
_ Of air in the /ssgs , even to their utmoft zzzic/e , but | 
nothing in the arteria venofa, nor in the /eft vestricle of. | 
the heart. But if ina living dog either the heart did | 
attract it, or the /engs did pulfe ic through, they | 


fhould doit much morein this Experiment. Yea in | 


the adminiltration of Anatomy blowing up the lungs of | 
à dead body , who doubts but the air would enter this | 
way, if there were any paflage ? But they do fo much | 
éiteem the ufe of this arteria veno[a for the conveying 
of air from tbe /angs to the heart , That Hier. Fabr. ab 
ag. pena. does aflert , that the lungs were made for | 
this veflels fake , and that it is the chiefeft part of the. 
dunes. 


But I befeech you, if the arteria vezo/a had been made. | ' 


for thé conveying of air, why has it theconftitution | 

Of a vein ? x 
Nature would ftand more in need of pipes, and of. ] 

annular ones s indeed fuch as the Bronchia are, that) 

fhould be alwayes open, and never lye flat, thatthey: | 

might bealtogether void of blood, left the wetnefs 

fhould hinder the paflage of the air, as itis manifeft, ['! 
| Vend ( when . 


Che Proeme. 1I 
| ( when the /wngs are difeas'd by the ftuffing or leaft en- 
try of flegm into the Brozchbia) when we makea whift- — 
‘| ling or a noife in our breathing. 
That opinion is lefs tolerable, which ( fuppofing 
.| that an airy and bloody matter is neceffary for the ma- 
king of vital Spirits) does affert, that the blood is 
drawn through the hidden pores of the mediaffin of the 


y| Beart , out of the right ventricle into the left, and that 
| theair is drawn througha great veffel , the arteria ve- 


nofa, out of the /amgs ; and for that caufe, that there 


, | aremore pores inthe /eptum of the heart, fitter for the 
| production of the blood. But by my troth there are 


no fuch pores, nor can they be demonftrated, 

For the fubftance of the feptem of the heart is thicker, 
and more compact then any part of the body , except 
| the bones and zerves. But if there were holes, how 


4| wereitpoflible, ( fince both the ventricles are diftende 


| ed at one time ) that the one can draw any thing 


1| fromthe other , or that the /efz can draw blood from 


the right ? And why fhould not I rather believe that 
| the right draws Spirits from the /efz , then that the Jefe 

through the fame holes fheuld draw blood from the 
right ? But it istruly wonderfull and incoherent, that 
at the fame inftant the blood fhould be moft conveni- 
ently drawn through hidden and obfcure paffages, and 
| air through very open ones, And why, I befeech 
you, have they their refuge to hidden, invifible, incer- 
tain, and obfcure pores for the paffage of the blood 
| into the /efz ventricle , when there is fuch an open way 
| through the arteria vezofa? Truly itisa wonder to me, 4 


| that they would rather invent or make a way through n 


| the feptum of the heart, which is grofs, thick, hard, and 
| moft compact, then through the patent Vas Venofum, 
er elfe through the fubftance of the /;sg5 , thin, loofe, 


| moítfoftand fpongious,  Befides, if the blood could 


país 
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pafs through the fubftance of the feptum, or be imbib’d — 
by the ventriclesi, what need were there of the branches | 
Of the Corona! arterie divided for that purpofe? Which | 


is very worthy to be obferv’d, ifin a Birth ( when all |) 


things are thinner and fofter) Nature was forced to 
bring the blood through an ovalhole, out ofthe Vena 4} 
Cava through the Arteria Venofa, how can it be poffi- | 
ble that fhe fhould pafs it fo conveniently , and with 
no trouble, through the feptum of the beart , being 
mow made thicker after growth ? 

Andreas Laurentiusin his Lib. 9, Chap, 11. Quaft. 12, 
being back’d with the authority of Galen, and the ex- 
. perience of Hollerivs, affirms, that whey, and the at- 
ter, out of the cavity of the breft , being fupp'd up by 
the Arteria Venefa, can be expelled through the /eftven- 
tricle Of the heart and the artéries , together with the 
Urize and the Excrements ; As likewife for the confir- 
mation of it he relates the Cafe of a certain Melancho- 
ly man , who was freed from a Paroxifm by the emifli- 
on of troubled, ftinking, tart zrize, by which kind of 
difeafe at lat dying, and diffe&ing the body, no fuch 
fubitance as he pifs'd , did either appearin the bladder 
or in the re/z;, any where, but a great deal in the left 
ventricle Of the heart , and concavity of the breaft, 
whence he vaunts that he foretold the caufe of fuch di- 
feafes. Buti cannot chufe but wonder , fince he had 
guefs'd and foretold that Heterogeneous matter could 
be evacuated by the fame paffage., that he either could 
not or would not fee or afürm, that through the fame 
wayes the blood could be conveniently , according to 
Nature, brought out of the /zs into the left 
ventricle. 

Therefore from thefe , and. many fuch things as 
thefe , it is clear, tbat thofe things which are before 


M. fpoken by former Authors, concerning the motion and 


ufe 
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ufe of the heart and the arteries, do either feem in- 
convenient or obfcure, or admit of no compoffibi- 
lity, i£ one do diligently confider them ; there- 
fore it will be profitable to fearch more deeply 
into the bufinefs, and to contemplate the motions 
of the arteries and heart, not only in man, but 
l| alfo in all other creatures that have a heart ; as 
likewife by the frequent diffection of living things, 
and by much ocularteftimony to difcern and fearch 
the truth, A " 


| ANATOMICAL 


EXERCISES 


CONCERNING | 
| Ihe motion of the Heart, and 
| Blood, in Living Creatures, 

| 
[| CHAP, I. 


| The Canfes which mov'd tbe Author to write. 


NS Hen firt I applyed my mind, to obfervaz 
^ tion, fromthe many diflections of Li- 
f Ving Creatures as they came to hand, 
that by that meansI might find out the 
ufe of the motion of the Heart and things 
conducible in Creatures 5 I ftraighe- 
wayes found it a thing hard tobe attained, and full of 
| difficulty , fo with Fracafforius 1 did almoft believe, 
I that the motion of the Heart was known toGod alone : 
| For neither could I rightly diftingu.fh, which way the 
| Diafi sle 


| 


p 
Li 
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Diaffole and Syftole came t0 be, nor when nor where | 
the dilatation and conftrittion had its exiftence. ..And chat 
by reafon of the quicknefs of the motion , whichia | 
fome creatures appeared in thé twinckling of an eye, | 
like the paffing bf Lightning s fo-tbat 
Contrafion,  fometimes the Sy/tole did prefent: it felf | 
Extenfion. tome from this place, andthe Diaffole ] 
from that, place , fometimes juft contrá- | ; 
ry; fometimes the motion was various, fómetimes f. 
confusd : whence I was much troubled in mind, nor | 


did I know what to refolve upon my felf, or What be= phi. 


lief to give to others 5 nor wonder'd I atthat which ] 
‘Andreas Laurentius writes, That the motion of the 
heart, was as the ebbing and flowing of Exripus to ] : 
Mriffstle, At lat ufing daily more fearch and diliz | 
pente, by óften lookinginto mamy and feveral forts ] 
of creatures, I did. believe T had, hit ithe nail on the | 
head, uriwinded and freed my felf from'this Labyrinth, J 
and thought I had gain'd both the motion and ufe of. 
the heart , together with that of the arteries, which i 
did fo much defire : Since which time I have not been f 
afraid, both privately to my friends, and publickly in | 
my Anatómy Lectures to deliver my opinion. bU 
Which, asit commonly falls out pleafed fome, ] 
and difpleafed others., Some there were chat did check 
me, fpoke harfhly, and found fault that E had depart- § 
ed from the precepts and belief of, all Anatomifts ; O- 
thers avouching that it was a thing new , worthy of | 
their knowledge, and exceeding profitable; requir'd | 
it to be more plainly delivered ro them. At laft; | 
mov'd partly by the requefts of my friends , that all f; 
men m:ght be partakers of my endeavours, and partly. 
by the malice of fome, who being difpleasd with what J) 


líaid, and not underftanding it aright , endeavoured}, 


to traduce me publickly , 1 was forced to recosamend | 
| thefé | 
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*Ithefe things to the Prefs, that every man might of 
“ime, and of the thing it felf, deliver his judgement 
Mifreely. But fo much the more willing I was to it, 

lbecaufe Hieronym. ab Aq. P. having learnedly and 
"accurately fet dowrtina particular Treatife, almoft 
lall the parts of living creatures , left the heart only 
untouched. Laftly , if any profit or advantage 
""imisht by my induitry in this accrew to the repub- 
Wickof Literature , ic might perchance be granted 
(that I had done well, and others might believe that 
lel1 had not {pent my time altogether to no purpofe, 
and as the old man fays in the Comedy, 


al No man fo well ere laid bzs count to live, 

ie) 7 Bat that things, age, and u[e, feme new thing give, 
isl T bat what you thought you knew, you [hall not know : 
el) And what you once thought beft, you fond forge. 


thi This may perchance fall out nowin the motion 
dof the heart , that from hence the way being thus 
cil pervious, otherstrufting to more pregnant wits, 


i hay take occafion to do better, and fearch further, 
a | 


| 
W Gibb ASD. C 
m 
mbar manner of motion the Heart has inthe diffetfion of 
d living Creatures. 

og 


i" EE Irft then in the bearts of all creatures, being dif. 
UE E fected whilft they are yet alive, opening the 
Ui reaft, and cutting up the cap//e, which immediate- 
"ly environeth the Zzzrz , you may obferve tbac the 
illl beart moves fometimes , fometimes refts : and that 
ute pthere isa tinic when it moves , and when it moves 
imEnot, 

d | 


C This 


{ a 
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This is more evident in the hearts of colder crea- | 


tures, asthe Toads, Serpents, Frogs, Hon[e- Snails, | ' 
Shyigps, Crevifes , and all manner of little Fiffes. | 
For itfhews it felf more manifeftly in the hearts of | 
hotter bodies, as of Dogs, Swine, if you obferve at-'| 
tentiyely till the eart begin to die, and mpgve faint- | 
ly. and life is as it were departing from it. Then] 
you may clearly and plainly fee that the motions of | 
itare more flow 3 and feldom , and the reftings of - 
it of a longer continuance: and you may obferve | 
and dillinguifh more eafily, what manner of motion | 
itis, and which wayesitis made, inthe refting of 
it, aslikewife in death, the heart is yielding, flag- | 
ging weak, and lyes as it were drooping. | 
At the motion ,° and whilft icismoving , three. 
thingsare chiefly to be obferved. 
1. That the Jearrisere&ed , and that it raifesit | 
felf upwards into a point, infomuch that it beatsthe | 
brealt at that time , fo as the pulfation is felt Qüt- 
wardly. J 
2. That there is a contraction of it every way, | 
efpecially of the fides of it, fo that it appears leffer, | 
longer,and contradted. The heart ofan Eel, taken 
out, and laid uponatrencher, or upon ones hand, | 
doth evidence this : It appears likewife in the hearts 
of litele Fifhes , and of thofe colder Antmals whofe | 
hearts are /oarp at top, and long. A 
3. That the heart being grafp'd in ones hand | 
whilf it is in motion, feels harder.. This hardnefs | 
arifes from tention, likeas if one take hold of che. 
tendons of ones arm by. the Elbow whilft chey are mo- | 
ving the fingers, fhallfeel them bent and more re- E 
lifting. | | 
4. "Tis moreover to be obferved in Fi?, and jf! 
colder Animals which have blood , as Serpests, Frogs, | 
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at that time when che heart moves it becomes whi- 
tifh , when it leaveth motion it appears full of fan- 
guine colour, .From hence it feemed tome, that 
the motion of tlie Pear? was a kind of tention in eve- 
ry part of it, according to the drawing and cosffvidli. 
on Of the fibers évery way ; becaufe it appear'd that 
in allits motions, it was erected, received vigour, 
grew lefler, and harder , and that the motion of it 
was like that of the mafcles ; where the contraétion is 
made according to the drawing of the nervors parts, 
and fibers, forthe mi[cles whiltt they are in motion, 
andinaction , are envigorated, and ftrerched , of 
foft become hard, they are uplifted, and thickned, 
fo likewife the heart. 

From which obfervations ‘with good reafon we 
may gather that the heart at that time whilft itisin 
motion, fuffers conftri&ion' ; and is thickned in its 
outlide, and fo flreishtned in its ventricles , thruit- 
ing forth the blood contained within it: which 
from the fourth. obfervation is evident, becaufe that 
in. the tention it becomes white, having thruft out 
the blood contained within it, and prefently after 
in it relaxation, and reft , a purple and crimíon co- 
lour returnsto the heart, Bat of this no man needs 
to make any further feruple ,. (ince upon the infli@- 
ing of a wound into the cavity Of the ventricle, upori: 
every motion, and pulfation of the heart » inthe 
very tention, you {hall fzeche blood within contains 
ed to leap our. 

So then thefe things happen at. one and the fame 
time, the teveion of the hearc , the erection of the 
post, the beating ( which is felt outwardly) by 


reafon of its hitting againft the dreaft, the incraffa- 


| tion of the fides of iz, and the forcible protrufion of 
tae blood by conftri@ion of the ventricles, 


© 2 .. Hence 
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Hence the contrary of the commonly received 
opinion appears, which is, that the bearr at that 
time when it beats againft the dreaft, and the pulfa- 
tion isoutwardly felt, it is believ'd that the vertri- 
cles of the beart are dilated, and replete with blood, 
though you fhall underftand that it is otherwife, 
and that when the heart is contracted it is emptied. 
For that motion which is commonly thought the D;- 
aftole of- the heart., is really the Sy/fole , and fo the 
proper motion of the heart is not a Disffole but a Sy- 
fiole, for the heart receives no vigour in the Diaffole, 
but in the Syfole, for then it is extended , moveth, 
and receiveth vigour. 

Neither is that to be allowed , though it is con- 
firmed by a comparifon alleadged by the Divine Vef- 
[alius , of awreath of Oxiers, meaning of many 
twigs joyn'd together in fafhion of a Pyramide : that 
the beart doth not only move by the ftreight fibers, 
and fo whilft the topis brought near to the bottom, 
the fides of it aredilated round about , and do ac- 
quire the form of a little gound, and fo take in blood, 
(for according to all the drawing of the fibers which 
yt has, the bearr is fliffned, and gather'd together ) 

But that the out(ide and fubftance of it are rather 
thickned and dilated , and that whilft the fiders are 
itretched from the top of the corner to the bottom, 
the fides of the beart do noc encline toanorbicular f- 
gure, but rather contrary, as every fiber circular 
lyes placd , does in its contraction, encline to 
ftreightnefs, and as all the fibers of the mufcles whillt 
they are contracted and {hortned of their length, 
fo towards the fides they are extended , and are 
thickned after the fame fafhion as the bodies of the 


nialcles. 


To this add, that not only in the motion of the | 


heart , 


Ss 


n— 


B 
| 
|. 
i 
1 
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heart, by erection and'incraffation of the fides of 
it, it fofalls out, that the vewricles areftreightned, 
but moreover all the fides inwardly are girt roge- 
ther as it were with a zofe , for expelling the blood 
with greater force , by reafon that thofe fiders or 
| little rendons , amongft which there are none but 
| Itreight ones, ( for thofein the outfide are circular) 
| called by Aristotle Nerves , are various in the vea- 
) fricles of the hearts of greater creatures, whilft they 
t | are contracted together «with a moft admirable 
. } frame. 
Neither is ittrue whfch is commonly believ'd, 
, B thatthe heart by any motion or diftention of its own 
| doth draw blood into the veatricles, but that whilft a 
| 


-| itismoved and bended, the blood is thruft forth, 
. and when it is relax'd and falls , the blood is recei- ; i 
| 
| 


ved in manner as follows. 


f 1 b 
n CHAP, III. th 


d, I What manner of motion the Arteries have in diffettion of 


ih) ving creatures. 

D | | 5 
" Here occurs in the motion of the heart thefe 
xl things further to be obferv'd, which have re- 


| lationto the moving and pulfation of the arreries, 

| 1. That whilft there isa tention , contraction of 

B the beart,-and a percuffion of the dreaft, and an ap- 

B parent Syfole, the arteries are dilated , do beat, 

ifj andareintheir Diafole, In like manner when the i 

r right ventricle thru(ts out the blood contained in it, 

the arterious vein beats andis dilated , together with | 

the reft of che arteries of the body. a 
2, When the left ventricle ceafeth go move, beat, |3 

G3 and jJ 
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and to be contracted, the beating of the arteries 
ceafes : nay when thezezrioz is but faint, the pulfa- 
tion of the arteries is hardly to be perceived, and (o 
likewife in the arterial vein, when the right ceafes, 

3.» Likewife cutting or piercing any arterieinthe 
Very teutios of the left ventricle the blood is forcibly 
thruit out of the wound , fo cutting the arterial veía 
at the fametime , and in the rezrioz and contraction 
of the right ventricle, you (hall fee the blood to burft 
‘out forcibly from thence. 

So likewife in Files, cutting the conduit pipes 
which leads from the heart to the gids,’ at which time 
you fhall fee the heart iff, and contra&ed , from 
thence you fhall fee the blood forcibly tbruft out; 

Laítly, as in the cutting of any arterie, the blood 
leaps. out fometimes farther , fometimes nearer; 
you fhall find the out-leaping to be juft with the a»- 
terial Diaftole, at which time the heart ftrikes the 
breaft, and at that time then when it appears that the 
heart 1s in itsteztíon , and contraction , it isin its 
Syffole, and thatthe blood isthruft out with the 
fame motion. a 

From hence, thisagainft the Common rule ap- 
pearsto be clear, thatthe arterial Diaffole is at the 
fame time with the Sy/tole of the heart, and that the 
arteries are fill’d and diftended, by reafon of the im- 
miflion and intrufion of blood made by the con- 
ftridion of the ventricles of the heart , as likewife 
chat the arteries are Ítretched, becaufe tl ey are fill'd 
like Bags or Satchels;and are not fill'd becaufe they 
are blown up like Bellows: and for the fame caufe 
do all the arteries of the body beat, by reafon of the 
tention Of the left ventricle of the hearr, as the arterial 
vein from the tention of the right. 

Lafily , That the pulfation of the arteries arifes 

| | | from 
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from the impulfion of blood from the deft ventricle ; 


juft fo, as when one blows into a glove, he fhall fee 


all the fingers fwell up together , and affiniulate 

this pulfation. As alfo according to the tention of 

the heart , the pulfations are greater , more vehe- 

ment, more frequent, fwifter, keeping the num- 

ber, quantity ; and order , of the beating of the 
cart. 

Nor is it to be expected , that becaufe of the mo- 
tion of the blood there fliould' be a certain diftance 
óf time betwixt the conftri@ion of the heart ; and 
the dilatation of the arteries, ( efpecially of thofe 
that are furtheft diftant ) that they be not at the 


' fame inftant, becaufethat ina Bafon ( as likewife 


ina Drum, and long pieces of Timber ) the itroke 
and the motion are alike foon at both extremes : 


"|| Gince the cafe here is juft asin the blowing up of a 


Glove, ora Bladder. Hence riff. 3. Amm. C.9. 


‘T de refp. Cap. 15. The blood (fays he ) of all living 


creatures, beats within their veins, ( meaning the arte- 
ries, ) anawith a continual motion moves every where : 
fo do all the veins beat together, and by turns , becaufe 
they have their dependance upon the hearts But it does 
alwayes move, wherefore they likewife move, and iw vrder 
toits motion when tt doth move. —.— 

We muítobferve with Galen , that the arteries 
Were named veins by the ancient Philofophers. I 
chanced on a time to fee and have in hand, an acci- 
dent which did moft plainly confirm thisto me to 
De true : A certain perfon had a great fwelling 
which did beat on the right fide of his rhroat near to 
the defcent of the /whclavial arterie , into the arm- 
pits, call’d Anewrifma, begotten by the corrofion of 
the arterie it felf, which grew bigger and bigger 
every day, being filled with the immiffion of blood 

QA from 
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from the arterie at every pulfation , which was found 
upon the cutting up of his body after he was dead. 
In this man the pz/fe of his arm upon that fide , was 
Very weak , by reafon that the greater portion and 
influx of blood was turned into the fwelling , and 
fo diverted, 

Wherefore, whether it be by compreffion, ftuf- 
fing, orinterception, that the motion of the blood 
through the arteries be hindered, in that cafe the 
- furthermoft zrreries do beatlefs , feeing the pulfe of 
the arteries is nothing but the impulfion of the blood 
into the arteries. 


C H A P. I V, 
What manner of motion the Heart , and the ears of it, 
have in living Creatures. 


Efides thefe , there are to be obferved fuch 


things as belong to the ears, which Gafpar Bau-_ | 


binus P. C. Anat. 22. 21, and Foban.  Riolanus , men 
very learned, and skilfull Azatomifts have obferved, 
and advifes us, that if in the live diffe&ion of 
any animals you have good regard ro the motion of 
the heart, you fhall fee four motions, diftin& 
both in time and place: with leave of fuch eminent 
men beit fpoken , there are four motions diftin& 
in place, but not in time ; for both the ears move 
together, and both the ventricles movetogether, fo 
that there are four motions diftind in place, only 
at two times, and it isthus, 

There are as it were at one time two motions, 
one of the ears, and another of the vestricles them- 
fclyes, for they are not jul at one inftant, but the 

; motion 


— 
———— 


— 0. = 


p— 8 - 
Pad 


a 


=  7e—— 


s 
Tl» 
is 
af 


Mfthe motion ofthe Deart, «c. 25 
motion of the ears goes before ,. and the motion o£ 

the heart follows 5 and the motion feems to begin at 
|the ears , and to pafs forward to the vezr icles , 
when all things are already in a languithing condi. 
tion, ( the heart dying away, asit is both in Fives, 


intercedes fome fhort refting time betwixt thefe 
two motions , and the heart being ss it were weak- 
| ned, feems to anfwer the motion, fometimes fwift- 

er, fometinies flower ; laft of all drawing towards 
death, it ceafes to anfwer by its motion ,, and only 
| by nodding its head feems as it were to give con- 
fent, and moves fo infenlibly, .thatit feems only to 
give align of motion to the ears: So the heart firtt 


| 

| faid to out-live ic: the Jeft ventricle leaves beating 
| firft of all, then itsear, then the right ventricle, latt 
| of all ( which Galen obferves ) all the reft giving off 
and dying, the right ear beats ftill : fo that life 
| feems to remain laft of allin therigbt, And whilit 
| by little and little the bearris dying , you may fee 

| after two or three beatings of the ear, the heart will, 
| being as it were rowfed, anfwer , and very flowly 


'É and bardly endeavour and frame a motion. 


|. But this is chiefly to beobferved , that after the 
| beart has left beating, and the ears are beating fll, 
| putting your finger upon the veztricle of the bxart, 
H every pulfation is perceived inthe ventricles , juft 
l'after the fame manner as we faid the pulfations of 


B the ventricles were felt in the arteries , a diktention 
. Jl being made by impulfion of blood 


; and at this cime, 
| the ears only beating , if you cut away the poizt of 
: the heart with a pair of. Sciffors, you thall fee the 
E blood flow from thence at every pulfation of the 
] car , fo that from thence it appears which way the 
1 | blood 


‘and other colder animals which have blood.) there | 


leaves beating, before the ears , fo that the ears are | 


they are afunder contract and dilate themfelves, fo ye 
, | 
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blood comesinto the veztricler, notby attraction or 
diftention of the hearr, but fent in by the impulfion |!" 
of the ears. MB moto 
Itisto be obferved , that all thofe which I call 
pulfations , both intheears, andin the heart ; are 
contractions, andthat the ears are evidently firft: 
contracted , and afterwards the heart it felf. For [^ 
the ears whilft they move and beat, become whitith, ] 
efpecially when there is little blood in them , for | 
they are fill’d as the ceZars and treafuries of blood; | 
by the compreffive motion of the veins, and the | 
tending of the blood to its proper Centre. Nay fur- 
ther, itis moft evident, in the eds and extremities |i 
of them , that the whitenefs arifes meerly from the |j 
contraction of them. du, 
In Fifbes , and Frogs, and thelike, having but Jim 
lone ventricle of the heart (for in lieu of one ear] 4 
they have a little bladder plac'd atthe bottom of their qc 
heart full ofblood ) you fhall moft evidently fee the |t: 
bladder firft contra&ed , and the contra@ion of the jit! 
heart to enfue, quur 
Notwithftanding I thought £t to infert thofe |t: 
things which were of acontrary courfe, the heave |i 
ofan Eel , as alfo of fome Fifves, and living creas pide 
tures being tane out beats withoutears, nay though beta 
you cut itin pieces, you fhall fee the pieces when | 


| 
| 
| 
| 


E Thi 


Ke 


that infuch, after the motion of the ears, the heart Jta 
doesleapand beat: But this perchance 1s only pro: Heal 
perto fuch creatures , which are more tenacious of qiu. 
life, whofe radical moifture 1$ more glutinous, fatter, Mh 
rougher, and not fo eafietobediffolv’d. This al^ there 
fo does appear in the flefh of Eels , which after the dtt 
skinning, exenteration, and cutting in pieces , re2mri 
tains motion. AD Why 

This ] 
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This is certain that upona time trying an expe- 
riment 4poz a Dove, after that the heart had quite left 
[motion , and that the ears had a while given over, 
il wetted my finger with fpittle, anid being warmed 
ypkept it a while upon the heart, by this fomentation, 
yas if it had received ftrength. and life afrefli, the 
wipeart, and its ears began to move, to contra@, and 
jopen , and did feem as it were recall'd back again 
ifrom death. 
ey But befides all thefe T have often obferv'd that af- 
hgrer che beart itfelf, andeven its right ear, had at 
j[rüe very point of death left off beating, there ma- 

poifeftly remain'd in the very blood wbichis in the 
“ght ear, an ob{cure motion, .and a kind of inunda- 
tion , and beating , thatis to fay, fo Jong as it 
feem’d to be poffefl'd with any blood or fpiric. 

A thing of the like nature, in the firft generation 
of a living creature moft evidently appears in a 
jens egg within feven dayes after her fitting , rft 
of all thereisin it a drop of blood , which moves, 
Jis Arifforle likewife obferv'd, which receiving en- 
Mltteafe , and the Chicken being form’d in part, the 
years Of the heart are fafhioned , which beating there 
Bis alwayes life, thenafterwards within a few dayes 
cae body beginning to receive its lineaments, then 

Hikewife is the body of the heart framed, but for 
ome dayes it appears whitifh and without blood, 
poor doch it beat and move as the reft of the body ; 
"is alfo I have feen ina child after three moneths, 
Male heart to be alfo formed, but whitifh, and with- 
| Bbut blood 5 in the'ears of which notwithítanding 


dg . © 
“Where was great tore of blood , and of a crinifon 
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Wrolour : fo likewife in the egg when the Chick, was 
Bpew form'd, and encreafed , the heart began like- 
life to encreafe , and te have veutricles in which it 
rl | began 
hy "FBAH 
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began to receive blood and pafs it through... J 

So that if a man will more narrowly pry into} Yi 
the truth, he willnot fay, that the heart is the firfülur! 
thing that lives, and lait that dies , but rather thelui 


ears ( and 1n Snakes, Fifhes, and fuch like crea-jicon 
tures, the part which is inftead thereof ) and thathen, 
it both lives before the heart, and dies after it. Mio 
Nay it's doubtfull too , whether or no beforeffaihi 
them alfo the fpirit and blood have an obfcure beat~ 
ing, which to me it feem'd to retain after death, org 
whether we may fay that with this beating the life} hy 
begins, feeing the Sperm, and prolibque Spirit, offul« 
all living creatures, goes from them with a kind of [ini 
| leaping , as if itfelf werea livingcreature. Sog. 
Naturein deathmaking as it were a recapitulati- [ul 
on, returns upon her felf with a retrograde moti- uir 
on, fromthe end of her race to the beginning of it, fac 
from whence fhe firft iffues thither fhe returns, fee-]uif 
ing the generation of living creatures , from not Mile 
being a living creature , isto be a living creature, f; 
as from a non.entity to bean entity, fo by the fame fij 
Ífteps, corruption pafles from an entity , to a non- Ite 
entity ; whenceitis, that that whichin living crea- dui 
|turesislatt made, fails Brfít, and that which is firft Jot 
made, fails laft, Itu: 
I have likewife obferv’d, that there is really a le 
heart in all animals, and not only (as Ariffotle s. 
fays ) inthe greater fort , and fuch as have blood, 
but likewife in lefler , and fuch as have none, as] 
thofe that are cru‘ted without, or have thels, as fi 
houfe: Snails, Crabfifo , Crevifes, Shrimns , and im (yi 
many others, nay inZafps, Horwets, and in Guats, |i 
,  byanoptick glafs made for the difcovery of theleaft | 
things, in the upper end of that place which is called: 
heir tai , lfaw the heart beat , and fhewed irra fin) 
others, Bat ] ti; 
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9 But in thofe creatures which have no blood , the 
Ilbeart beats very flowly, and with deliberate ftrokes, 
liis it. does in other creatures which are dying, and 
tig contracted leifürely , as in i$z/s is eafie to dif- 
Mbern, whofe heart you fhall find in the right fide at 
|he bottom of thatOrifice , which it feems to open 
hind fhut for taking of air, and from whence it caíts 
i»put foam , diffecting it at the top near the place 
Which is anfwerable to the liver. 

ife ' But it isto be obferved likewife, that in Winter; , 
lind colder feafons , fome creatures which have no | 
dblood,. fuch as is the Sail, have nothing which 
Whbeats, but do rather feem to be like plants; aslike- 
tpn fe the ret, which for tbat caufe are called PZazz-! 
tiflanimals. It is likewife to be obferved , that inall 
a creatures which have hearts, there are ears like- 
T , or fome thing anfwerable to them, and 


n) lwherefoey t the na has two ventricles , there are 
mitwo ears, butnotcontrarily. Butif youobferve 
ithe fafhionins Of a Chick in the egg, firft of all 
fthere isin it ag I faid only a b/adder‘or drop of blooc, 
agiwhich beats, and encreafing afterwards the heart i» 
| pert fected ; fo in fome creatures (as not reaching 
Ja further perfection ) there is a certain little hed. 
der only like a point, red or white, as the begin- 
ning ot life, asin Xie: Walps, Snails, Shrimps, Cre- 
E. es. 

B There is found here with us a fort of very little 


E 
D 


[f 


4 
q Fifth, called in Englifh , a Shrimp , and in Low 
ig IDatch Fes Garneel , ufually taken in the Sea, and 
win the River of Jis s near Toe body of which i is 


al jtranfparent: This little Fifh I have often fhewn in 
jfi water to fome of my “fpecial friends , fo that we 
could clearly difcern the motion of the Fearz in that 
lcreature, the outward parts nothing stall obitrug- 
ino 


t 
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ing our fight, asif ir had been through a window] ; 
In a Hens egg I (hewed the firít beginning of che 


Chick à like a little cloud ^ by putting an egg ofi 
which the fhell was taken, into water warm anc 


r 


clear, in the midft of which cloud there was a point 


' 
} 


! 
i 
| 
1 


of blood which did beat, fo little, that when it was 
contracted it difappeared , and vanifh'd out of our... 
light , and inits dilatation, fhew'd it felt again, 

red, and fmall, as the point of a needle ; infomuch]: 
as betwixt being feen, and not being feen, as it}, 
were betwixt being , and not being , it did repre-] 


lent a beating, and the beginning of life, 


——— 


GAB AP) We 
The attion and office of the motion of the Heart, 


i Confidently believe then , that out of thefe and | 
A the like obfervations , it will be found that che | 


motion of the heart is after this manner, 


Firft of all the ear contracts it felf , and in that] 


contraction throws the blood: with which. it a- 
bounds, as the head- {pring of the veins, and the cel 
lar and ciftern of blood, into the ventricle of the heart, | 


which being full, ftraightway the: heart raifes it | 
felf, ftretches all the nerves , contracts the ventri- | 
cles, and makes a pulfation : by which pulfation it} 
continually thrufts that blood, ( which by the ears | 


isfentin) f 


function, and every thing elfe, an arterie 


> 


the whole body, 


orth into the arteries, the right ventricle UN 
into the /uugs , through that veffel which is called l; 
the vena arteriofa, but isindeed both in its place,and | 
the/eff | 


ventricle into the aorta, and fo by the arteries into | 


| mot 
num) 
and 0 
creat 
Nor! 


Mf tbe motion of the Deatt, ec. 21 


| Thofe two motions, the one of the ears , the 
| other of the veniricles, arefo done ina continued 
| motion, asit were keeping a certain harmony, and 
| humber , that they are both done at the fame time, 
and one only motion appears, efpecially in hotter 
i creatures, whilft they move with a fudden motion. 
[Nor is this otherwife done, then when in Engines, 
Lone wheel moving another, they feem all to move 
Htogether, andin the lock ofa piece, by thedraw- 
wing of thefpring, the flint falls, ftrikes che ftecl, 
fires the powder, enters the touch-hole, difcharg- 


| és, the balls fly out, piercesthe mark, andall thefe 


j 
; 0i 


3 

I motions by reafon of the fwiftnefs of them, appear 
bin the twinkling of an eye: So likewife in the de- 
Bglutition, the meat or drink is thrown into the 
jaws, the larinx is fhut clofe , by its own wufcles, 
and the Epiglotes, the top of the wea(on, is lifted up, 
Hand opened by its mu/cles , juft as a fack 1s raifed to 
libe filled, and Opened that it may receive; icthruits 
down the meát.or drink being receivd, by the 
[invarting mu[cles ,, and with the long ma[cles fucks it 
Bldown 5 yet notwithftanding chat all thefe motions 
Bare made by feveral and contradiltin@ organs whillt 
[they are done in harmony and order, feem but to 
make one motion and action, which they call fwal- 
Blowing, Pata von 
"EM Soit comes to pafs cleariy , in the motion and 
faction of the heart, which isa kind of {wallowing, 
Mand transfufion of blood out of the veins into the ac» 
"Mreries, And if any man carefully obferving this, 
"Mhall diligently fearch the motion of the heart in the 
i'Eidifection of any living thing , he fhall fee not only 
UMrhar which {have faid , that the. heart erects it felf, 
elt land makes one continued motion with the ears of it, 
but likewife a certain motion and inclination fide- 


i 


a wayes, ^ 
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wayes, and an obfcure leaning that way , in Order | a 


to the draught of the vight ventricle, fo carrying On | 


the work. As we may fee when a Horfe drinks, " 


and fwallowsthe water , at every gulp the water is 


fup'd downinto the belly , which yields a certain | | 


noife and pulfe to him that heeds him. , and touches | 


. « 4 TT 
him, even fo it comes to pafs, that whilft fome J^ 
portion of the blood is drawn out of the veis; into J. 


the arteries, there isa beating which is heard within } 
the brealt. I 


The motion of the heart then is after this manner, q^ 
and the transfufion and propulfion by mediation of [^ 
thé arteries is one of the actions of the heart, fo that J 


the pulfation which we feel, is nothing elfe but on- 
ly the impulfion of the blood by the heart. "1 

But whether or nó the heart contributeany thing 17 
elíe to the blood, befides the tranfpofition , local mo- Wi 
tion, and diffribution of it, we mult enquire after- I7 
wards, and colle& out of other obfervations. Let 4." 
this fuffice for the prefent, that it is fufficiently J) 
evidenced, thatin the beating of the heart the blood } 
lis transfufed and drawn out of the veis; , into the ] 
| arteries, through the ventricles of the heart, and fo ] 
! diftributed into the whole body. 

But this all doin fome manner grant and gather || 
from the fabrick of the bearz , and from the figures |I 


place, and fe of the Portals , yet ftumbling as 1t 9 
were in adark place, they feemto be dim-lighted, IF 


and clamper up divers things , which are contrary Jl 


and inconfiftent, and {peak many things at ran> J 


dom ( as we fhewed before.) One thing feems t@ | 


me to have been the chief caufe of doubt and miftake Ji 


in this bufinefs, whichis, the contexture in a m-M | 


of the heart and langs, For when they did fee the |] j 


vena arteriofa , and the arteria venofa, coming likes | 
wife ] 


\ 
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jwife into the /wags, and there to difappear, it could 


rot fink with them either how the right ventricle 


|hould diitribute the blood into the body, or how 


igh he left ventricle fhould draw it out ef the vena Ca- 
wea. This Gales; words do teftifiein his book De 


plac. Hip. & Plar. 6. Where he inveighs againtt 
\Erofftratus, concerning the beginning and ufe of 


ue veias, and the concoction of the blood. Yos 
«Iri anfwer (fayes he) that it us fo ordained, that the 


Veod be prepared inthe Liver, and [o carried to the 
|deart, there to receive its proper form and abfolute per- 
‘eltion : which truly (eems not without reafon 5 for no 
jerfect and great work 2s done fuddenly, at one attempt, 


sU gains all its refining from one inflruments Which if 
‘Ut be fo, fbew us another ve[fel which draws ont the 


Mood, being ab(olutely perfetted from the heart, and dif- 


jofes of it as the arteries do of the [pirits through the whole 


dy. 


qj See here an opinion which carries reafon with 


jt left and reje@ed by Galen, becaufe ( belides 
Ot perceiving the paffage, ) he could not find a 
yeffel which from the heart fhould diftribute the 
Mood into the whole body. 

| But if at that cime in the defence of that opini- 
pn (which is now ours, and in all things elfe 
Igreeable to reafon by Gales: own confeffion ) 


"ine (hould with his finger have pointed out the 


ed 


aipontuted an Eroffratss, who did imagine the fpi- 
| D 


lireat arterie difpenfing the blood from the heart 


Jato the whole body , what would that Divine 


pam, moít ingenious , and moft learned, have 
Bafwered ? I wonder whether he would have faid 
jhat the arteries diftribute fpirits and not blood ? 
jertainly he fhould not by this fufficiently have 


rits 


} 
ll 
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rits to be contained in the arteries only ; bué}, 
fhould in the mean time contradict himfelf , and. 
bafely deny that , which in one of his own Books] ; 


he ftiffly maintains to betrue, proves it by many: 


| 


and ftrong arguments, and by experiments demon- | 
frates it, that blood is naturally contain'd in the | 
arteries, and not fpirits. | 

But ifthat Divine man, ashe does often in the | — 
fame place, do grant that all the arterses of the bo- | 


dy do.arife from the great arterie, and it from the 
heart, and profefling likewife that. thofe three poin- | y. 
ted doors plac'd in the Ov fice of the Aerta do hin-}", 
der the return of the blood into the heart, and that} j, 
nature had never ordain’d them for the belt orour } | 
intralls, unlefs it had been for fome fpecial Of- } q 
fice, I fay, if the father of the Phylicians fhould | ^ 
rant all thefe things, and in the fame very words; 
as he does in his forementioned book, 1 do not fee jj. 
how he could deny that the great arterie was fuch)} ..; 
a veffel as did carry the blood, after-it had received j,. 
its abfolute perfection, out of the heart into the | 5 
whele body : Or perchance he would {till conti- | 5 
nue to be doubtful, (as all the reft fince his time to J " 
this very day) becaufe not feeing the contexture of |; ; 
the heart with the /ungs he was ignorant of the ways | ic 
by which the Blood could be carried into the ar I » 
reries, which doubt does not a little perplex the 1 W 
Anatomifts when always in diffections they find the | EM 
arteria venofa and the leftvestricle full of thick knote | [ 
ty black blood,fo that they are forc'd to affirm that il " 
the blood fwers through the enclofer of the heart || ^ 
from the right ventricle to the left ; but this way Ej ; 
have fufticiently refuted already, therefore there i m 
mult another way bz prepared and laid open, || í 


- 


which 


Df the motion ofthe beart, ec, — 35 
) which being found, there can, 1 imagine, be no 
Ny difficulty, which can hinder any body from grant- 
| ing and confefling thofe things which I propoun- 
| ded before of the pulfation of the heart, and dif- 
7) penfation of the blood by the arteries (into the 
^? whole body. 


eee TT Sit 


CHAP. VI, 
i B y which ways the blood is carried out of the vena cava; 


into the arteries, or out of the right ventricle of the 
heart into the left, 


| Cilnce it is probable, thatthe connexion of the 
Sens with thé /uzgshas given this occafion of 
miftake, they are to be blamed in this, who whilft 
they defire to give their verdi@,. to demonftrate, 
and underítand all parts of living creatures, look 
J| but into mani only, and intohim being dead too, 
") and fo do no more to the purpofe,than thofe;who 
J| teeing the manner of Government in one Com- 
J| mon-wealth, frame Politicks, or they who know- 
ingthe nature of one piecé of Land, believe that 
B they undérftand agriculture,or as if from one Par- 
qj ticular propofition,they thould 0o about to frame 
B Univerfal arguments. 
E ^ Neverthelefs were they but às well pradif in 
J| thediffetion of creatures, as they are in the Ana- 
| tomy of mens carcafes, this bufinefs, which keeps 
B them all in doubt and pérplexity, would in my ó- 
| Pinion feem clear without all difficulty, ! 
. Firft ofallin Fifheshaving but one vextric/e of 
Bi the heart (as having no lings) the thing is cléag 
[ur D 2 enough; 
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enough. For itiscertain, that it may be confir- 
med before our eyes, that the ladder of blood, 
which they have atthe bottom of the beart,anfwer- 
able to the ear of the heart, fends the blood into 
the heart, and that the heart does afterward, 
through a pipe or artery, or fomething anfwering 
to an artery, openly transfufe it, both by our own 
view, and alfo by cutting the arterie, the blood 
leaping out upon every pulfation of the heart. 

You may likewife fee the fame afterward eafily in 
all other creatures, in which there is but one vez- 
tricle only, or fomething anfwerable to it, as in 
the 7Z'oad, Frogg, Serpents, houfe- Sails, which al- 
though they are faid in fome manner to have /uugs, | 
becaufe they havea voice (ofthe frame of whofe 
lungs | have many obfervations by me, which are 
not proper for this place) yet from our own eye- 
light it is clear, after the fame manner in them 
that the blood by the pulfation of the heart is 
brought out of the veins into the arteries, the way 
of it open, patent, manifeft, no occafien or doubt 
of difficulty at all. For the cafe is juft fo with them 
as it might be with a man, the enclofure. of whofe 
beart were pierced through, or taken away, and 
fo both the ventricles become one, I believe no man 
then would doubt which way the blood fhould go 
out of the veins, into the arteries. 

_ And feeing there are more creatures which have 
[no lungs, than there are which have, and more 
| which have but one ventricle, than there are which 


have two, we may very well averr for the molt 
part, and almoft in all, that the blood is transfus'd 

| out of the veins, into the arteries, through the bo- 
fom of the hears by an open paflage. 


But 
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But I conceiv'd with my felf that it is plainly 
feen too in thofe Embryons which have hearts. 

In a birth there are four veffelsof the heart, the 
venacava , the vena arteriofA , arteria venalis , and 
the aorta, Or arteria magna, and are otherwife uni- 
ted then in one cometo age, which all Anatomifts 
know well enough. 

The firft touch and union of the vena cava with 
the arteria venofa , which comes to pafs before the 
wena cava opens it felf into the right ventricle of the 
heart , or fends out the Coronal veiz, alittle 
above its out-going from the /iver, difplays unto 
usits orifice fide-wayes, that isto fay, a hole, 
wide and large, of anoval figure, made through 
paffageable, fromthe vena cava into that arterie : 
Infomuch as through that hole the blood may 
freely and abundantly pafs out of the vena cava, 
intothe arteria vezofa, and the left ear of the heart, 
and fo to the left ventricle. There is moreover 
againft that place which looks towards the arteria 
vesofa a membrane thin and hard, like a cover, 
which afterwards in thofe which grow to riper 
years, covering this hole , and growing together 
every way, does quite ftop it, and 
takes away almoftall(ign of it. This 
* membrane, Y fay, is fo ordained, that 
hanging loofely with its own weight , it makes 

way into the /pzgs, and heart, and is turned up, 
giving paffage to the blood which flows from the 
vena cava , but hinders it from flowing back into 
the cava again. 
sine inan Embryon, that the blood ought conti- 
nually to pafs through this hole into the arteria ve- 


* Septum, 


Sothat from hence we may ima-- 
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of the heart , and after it is enter'd , that it cam it 


never return. | 

The other union is that of the vena arteriofa, 
( which comes to país after that that veia coming 
out of the right veutricle , is divided into two 
branches) and it is as it were a third truak,, or 
arterial conduit-pipe , divers from thetwo former, 
from hence crookedly drawn , and perforate into 
the arteria magna; fo that in the diffe&ion of Em- 
bryons , there appears as it were two aortas, OF 
two roots of the great arterie. This conduit like- 
wife in thofe that come to riper age is attenuated 
by little and little, and fades away , andat laftis 
quite dried up, and loft, like the Umbilical vein. 
This arterial conduit-pive hath no membrane to hin- 
der the motion of blood backward , or forward, 
for there. are in the orifice of that vexa arteriofa, 
' . Of which this conduit -pipe as 1 faid be- 
*Valvule, fore is abranch, three * doors of the 

. fathion of a = which appear outward- 
ly and inwardly, and do ealily give paflage to the 
blood flowing into the right. ventricle by this way, 
butonthe contrary hinder any thing which may 
flow from the arterie or the lungs into the right 
ventricle, which they fhut very clofe: So that 
here'we have reafon to think, . that in an Embryon 
when the heart contracts it felf, the blood muft 
alwayes be carried out of the right ventricle into 
the arteria magna by this Way, 

In anfwer to that which is commonly fpoken, 
that thefe two conjun@ions, fo great, fo open, 
fo wide, were made for the nourifhing of the 
dungs , and that in thofe'who arrive to riper age, | 
when the nr; by reafon of their heat and motion 
VES require 
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require more abundant nutriment, they fhould 
Bjbe cane away , and mace up, isan invention im- 
I probable, and inconfiftent. And that is likewife 
falfe which they fay of the heart of an Embryon, 
i) that it is idle and does nothing , moves not at all: 
E whence it comes to pafs , chat Nature was forc'd 
fl for the nourifhing of the /;gsto make thofe paffa- 
I) ges; when by our own eyes itis made plain to 
"Elus, that both in an egg whercona Hen hath fate, 
Il and in Embryons newly cut out of the womb, the 
ll beart doth move asin thofe of riper age ; and like- 
lE wife, that Nature is prefled with no fuch neceffi- 
ty: Of which motion not only thefe my eyes have 
il often been Witneffes , but likewife driftorle him- 
Ji felf affrms 5 The pulfe (fays he ) appears at the 
J| very beginning in the conftitution of the heart , which zs 
found in the diffettion of living creatures , and by an egg 
inthe forming of the Chick, But we alfo obferve, 
that thofe paflages are open and free, as well in 
men, asalfoin other creatures, not only to the 
time of the birth , which the Anatomitts have ob- 
B ferv'd, but likewife many moneths after: yeain 
i) fome for many years, if not all their life-time, as 
Wm) inthe Goofe, and very many Birds. Which thing 
B perchance did deceive Botallus, fo thathe affirm'd, 
j| That he had found a netw paflage for the blood, 
WM) out of the veza cava into the left ventricle of the 
| heart. And I doconfefs, That when I my felf 
B fri found this in a Rat of full growth, that 1 did 
M imagine fome fuch thing. From which it is un- 


—— 


am) derftoed, that in the unripe births of mankind, ' 


and likewife in others, in which thefe unionsare 
not taken away, this very thing falls out , that 
the heart by its motion brings forth the blood from 
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the vena cava openly , and by very patent wayes, 
by the drawing of both igs ventricles. For the 
right receiving the blood from the car, thrafts it | 
forth through the vena arteriofa , and its branch" | 
called canalis arteriofus, into the great arterie, | 
Likewife , the /efrat the fame time by the media- 
tion of the motion of theear, receives that blood, 
which is brought into the /eft ear through that 
oval hole from the vesacava , and by its tention 
and conftriftion thrufts it through the root of the 
aorta into the great arterie likewife. ‘Soin Embry- 
ons whilft the lungs are idle , and have noa@ion 
nHormotion € asif there were none at all ) Nas 
ture makes ufe of both the ventricles of the heart, 
asof one for tranfmiffion of blood. Ando the 
. condition of Embryens that have lungs and make 
no ufe of them , is-liketo the condition of thofe 
creatures which have none at all. 

Therefore in thefe likewife the truth appears 
as clearly , that the heart by its pulfation brings 
forth, aud transfufes the blood out of the veza ca- 
va, into the great arterie, and by as open Ways 25 
if both the ventricles ( as I {aid before) were made 
Pervious to one another, by taking away the par- 
tition berwixt them. Therefore feeing for the mofi 
part thefe ways are open inall creatures at fome 
times, whichdo ferve for tranfmiffion of blood 
through the heart, itnow remains that we enquire 
either why in fome creatures, asinmen, and thofe 
hotter, and of riper age, wedo hold that not to 
be performed through the fubfance of the lunts , 
which nature did before in an Embryon through 
thofe paffages cat that time when there was no. ufe 
Df lungs, ) which fhe feems to have made of force for 
| | Want 


x 


ul 
in 


hl 


c o 
= 
— 


S [want of paffage through the lungs. 
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Or why it is 
better that Nature ( for Nature always does that 


Iwhich is beft) hath altogether fhut up thofe open 
jways, of which fhe before made ufe in the Embry- 
lez, andinthe birth , and in all other creatures 
does make ufe of,nor in the lieu of them hath found 
jout any other paffage for the blood, but hinders it 


altogether after this manner. 

So then the bufinefs is arriv'd to this,that to thofe 
who fearch for the veinsin men(by which the blood 
paffes out of the vena cava in the left ventricle, and 
into the arteria venofa ) it were more worthy their 


Iis. and wifelier done, if from the diffection of 


living creatures they would fearch the truth, why in 


i 
hel 


f| 


§ 
u 


sreater, and more perfect creatures, and thofe of 
riper age,nature would rather have theblood to be 
{queezed through the ffreyzer of the /sags , than 


Bthrough mot patent paffages, as in other creatures: 
iBand then they would underftand that no other way 
nor paffage could be excogitated. 

wl ^ Whether this be, becaufe that greater and per- 
| fecter creatures are hotter, and when they come to 


ifthing. But to determine and givea reafon of this 
vis nothing elfe but a fearch for what the /uag; were 


nilmade, 


And thàs much concerning them and their 


ule, and all manner of cooling, of the neceflity 
iti and ufeofair, and the like, of feveral and diffe- 


da 
fot| 
ant 


rent Organs made in animals. For this caufe al- 
Ithough by obfervation I haye found outa great 


| . many 
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many things, yetleft Ifhould feem by ftraying| 


from my Purpofe, of the motion of the heart, toli 


$0 befides my intention, and leave my task to pill 


confutethe bufinefs, and declineit; I fhall leave § ii, 


thefe things fitter to be fet forthina Treatife by 


themfelves; and that I may return to my former Jit 


! 


purpofe, I will go on to prove what remains. And] 


firft prove, that in the more perfe@ Zfzimals,and. 


thofe come to age, asin Man, the blood may pafs] 


from the right ventricle of the heart, by the vena are 


teria, into the /p»gs, and from thence through the fiat, 
arteria venofa into the left ear, and from thence into] 
the /eft ventricle of the heart, and then that itis fo, fit 


CHAT? VII pity 


That the blood does pals from the right ventricle of tit. 
* the heart , through the ftreyner of the lungs , in=\\ 
to the arteria veuofa , and left ventricle of they 


heart. 


!T is well enough known that this may be, and ||: 


À thatthereis nothing which can hinder if we 
confider which way the water pafling through the 
fubftance of the earth, doth procreate Rivulets| 


and Fountains; orif wedo confider how feat) 
paffes through the skiz, or how urine flows through] 
the freyner of the reins: It is to be taken notice off} 
in chofe that make ufe of the waters of the Spaw,or]} tit 
dela Madonna, as they callthem in Padua, or 0-7: 
ther brackifh or vitriólated waters; . or thofe whoj}iai 


Hi 


feo 


pith 


| 
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‘an hour er two they pifs all this through their 
iW bladder. This great quantity ought to ftay a 
iliwhile in concoction, it ought to flow through the 
uMiver, (as they confefs that the juyce of the nou- 
irifhment we receive doth twice aday ) fo ought 
lit through the veins , through the ffreyner of the 
Ireins, and through the wrerers into the bladder. 
Thofe therefore which I hear denying, that 
diblood , yea the whole mafs of blood, may pafs 
ithrough the fubftance of the lungs , as wellas the 
nutritive juyce through the Ziver, as if it were 
wiimpoffible, and no wayes to be believed 5 Itisto 
pbe thought that thofe kind of men ; 1 fpeak with 
pthe Poet, where they like, they -eafily grant, 
Ewherethey likenot, by no means: Here where 
"need is, they are afraid, but where no need is 
pthey are not afraid to averr. The ffzeyzer of the 
Rver,-and of the reins too , is much thicker then 
Bthat of the /engs, becaufe they are far thinner wo- 
yen, and of a fpongious fubftance; if they be 
Bcompared to the Aver and reins, 
fin the iver there is noimpulfive, no ftrength 
Bforcing , in the /azgs, the blood is thruft againft 
Bthem by the impulfion of the right vestricle of the 
' heart, by which impullion there mutt neceffarily 
follow a diftenfion of the veffels, and porofities 
ofthe /zngs, Belides, the /angs in refpiration rife 
Band fall; Galen de ufz part. By which motion it 
,itollows of neceílity., that the porofities of them 
Band their veffels are open'd and fhut , asit falls 
pout in fponges , and all things of a fpongy fub- 
tance’ when they are conftri@ed and dilated 
Egan; Onthe contrary, the diver is atreft , nor 
is it feen at any time to be fo conftri@ed and di- 
Eo eae 


E 
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Laft of all, Since through the liver , there ig) " 
none but affirms, thatthe juyce of all things wel 


receive may pafs into the venacava, bothin Men, he 
Oxen, or the greateft creatures, and that fort” 
this reafon , becaufe it muft pafs fome way into] 
the veins if there be any nutrition , and there il^ ^ 
no other way , and for that caufe they are forced" | 
to affirm this: Why (hould they not likewife bez 17. 
lieve this of the paffage of the blood through the} ‘4 
lungs in men come to age, upon the fame argue] ^ 
ments? And with Columbus , a moft skilfull and |I 
learned Anatomift , believe and affert the fame [^ 
from the ftru@ure and largenefs of the /usgs ; bez] 
caufe that the arteria venofa , and likewife the vent iin 
tricle, are alwayes full of blood, which muff) tia 
needs come hither out of the veins , by no other ^ 
path , but through the /swer 5 as both he and we) 
from our words before , our own eye-fight, and) 
other Arguments, do believe to be clear. |n 

But feeing there are fome fuch perfons which)?’ 
admit of nothing, unlefs there be an authority) 
alledged for it, let-them know , that the very] 
fame truth may be proved from Galen: own words, |" 
thatisto fay , not only that the blood may be)! 
transfufed out of the versa arteriofa, into the artes | 
riavenofa, and thenceinto the /eft ventricle of che 
heart, and afterwards tranfmitted into the artes | 
ries; but alfo that this is done by a continued|f 
pulfe of the heart, and motion of the dang | 
whilft we breath. There are inthe orsfice of the |l 
_venaarteriofa three fhuts , or doors, made like @ 
=, or half-Moon , which altogether hinder the || 
blood fent into the vena arteriofa to return: to the 
heart, which all know. s 


D 


Galen. | 
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NGalen exprefles the ufe and neceffity of thofe 
Bits, in thefe words, De vfu part. 6. Cap. 10. In 
ef (fayes he) there isa mutual Anaftomefis or opening of 
f | veins , together with the arteries , 12 their kiffing, | 
: id they borrow both blood and (pirit from one another by 

Woifible and very narrow paffages. But if the very 
uth of the Vena Arteriola had always flood open , and 
Bo: had found no device to [bus its when it w ae ve- 
lifite, and te open it again, it conld never bave come to 

ir tbat by thofeinvifible and little kiffes, the Thorax 
Wing-contratted the blood could be transfufed inte tbe ar- 
» For every thing is not from any thing extratted 
iad emitted after the fame manner for as that which zs 
Mbt ts eafilier attratted than that which is heavy, by 
Wlatation of the infirnments, and by the conftrittion 15 
adliteexed out agains fo any thing ts after attracted through 
| Weroad pa[|age, than through anarrow paffage , and fo 
Bist forth again, But when the Thorax vs contratted , 
lir Arteria veno[a which are in the Lungs, being one- 
vli fide pulfated , and compre[['d together ftrongly, do 
Mueexe out very qutichly the fpirit that win them, and do 
Wirrow through thofe fine touches a part of the blood, which 
july could never come to pafs , if through that great o- 
ining , fuch as is the Vena Arteriofa, the blood could re- 

yn back to tbe Heart: Now the return of it through 
lat great mouth being stop’d, fome of it through thofe 
Bilal! orifices does drop into the Arteries, it being pre[f'a 
Blery way, And a little after in the following Chap- 
lir, bow much tbe more the T borax endeavors to (queex 
"lt the blood, fo much the more tbofe Alembranes, that 
| Wire faythofe three Sigma like doors, do cloflier fant the 
“Benth of it, and {ujfer nothing to return, Which he 
Byes likewife inthe fame tenth Chapter a little 
Vbore. Onlefs there were doors there would follow a 
| three- 
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threefold inconvenience , for fo the blood foould make fuck 
a long journey but in vain, by flowing inthe Diaftoles of 
the Lungs, and filling all the veins in them, ia the S »yfto-- 
les, asit were A Keap tide ; like Eutipus reciprocating| | 
sts motion again and again, hither and thither ; which) 
would not be convenient for the blood: But this may (een i) 
no great matter, but that inthe medn time it Pould we hal iil 
ken the benefit of refpiration , this £s no more to be coun- | " 
zed a (mall bufine(s.. And a little after, Andlikewifé 9h 
the third inconveniente would follow, na flight one, when] 
én our breathing our blood foould return backwards , unu2| t 
lefs our Maker had ordained the natural pofition ef tbofe| wil 
Membranes. Whence he concludes Chap. 2. Ine) 
deed the tfe of All the huts or portals is the fame, to hins 
der the return of the matter , and either of them have a) 


- 
— 


duo: 
3 ; 
proper ufe to draw matter from the heart, that they may ind 
return no more, andto draw matters into the heart, that ig 
they may go no more from thence. For Nature would 23 fio 
have the heart to be wearied with needlefs travel, nor \ ity 
(end thither whence it was better to extrait, nor extr ace int 
from thence again whither it was better tà fend. - Fog): 
whith canfe there being four orifices enely , two in either MMi 
Ventricle, one takesin, the other dravey- forsh. And d ]va 
little after. Furthermore, when one of the ve[felt |) ty 
confifting but of oue Tunicle is implanted into the uil 
Heart , and the other confifting of a déuble T unicle id || ir 
drawn forth from it, viz. (The right ventricle Gales i ion 
means , fodo I the left ventricle by the fame reas |) li: 
fon, ) It was needful that there fbauld be as it were d\n 
ciftern to both, to which both of them belonging, that the w 
blood might be drawn out by one, and Sent out by the) tm 
ether, . S 
That argument which Galen brings for the paffae | m 
Bes of the blood through the right ventricle out OF i Qt 
the | 
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ithe vena cava into the Jugs, wemay more rightly 

; Rufe for the paffages of the blood out of the veins 

i through the heart into the arteries changing only 
im the terms. 

B | Itdoes therefore clearly appear from the words 
Band places of Galen, a divine man, father of Phy. 
Nficians, both that the blood doth pafs from the ve- 

ul na arteriofa into the little branches of the arteria ve- 

villnofa, both by reafon of the pulfe of the heart and 
Eialfo becaufe of the motion of the /zzgs and therax 3 
Bsee the commentarie of the moft learned Hofman- 
Inu; upon the (ixth Book of Galen de nfu part. which 
libook I faw after I had written thefe things. 

B Furthermore it was neceffary that the Lear? 

i| ifhould receive the blood continually into the ven- 

Mtricles , asina pond or ciftern , and fend it forth 
Hagain : and for this reafon it was neceflary thar it 

Ifhould be ferved with four locks or doors, where- 

of two fhould ferve for the intromiflion and two 

for the emiffion of blood, left either the blood 

Hlike an Euripzs , should inconveniently be driven 

imap and down, or go back thither from whence it 

were fitter to bedrawn, and flow from that part 
uto which it was needful it fhould have been fent; 
and fo fhould be wearied with idle travel; and the 
breathing of the /zzg: be hindred, Laftly eur affer. 

"tion appears clearly to betrue, that the blood 

Bidoes continually and inceffantly flow through the 

,Ilporofities of the /zags, out of the right vent ricle in- 

, [tO the /efr, out of tle vena cava into the arteria 

limagsa , for fecing the blood is continually fent out 

| Riot the right ventricle into the /angs through the ve- 

lizaarteriofa, and likewife is continually attracted 

ai9ut of the Jungs into the/efr, which appears by 
| that 


f 


48 Gnatamical Evercifes 9 


that which has been fpoken, and the pofition of the 
Portals, it cannot be, but that it muf nceds pafg | 
through continually. | 
And likewife feeing that always, and without f. 
intermiffion, the blood enters into the right ventri- |). 
cle of the heart , and goes out, ( which is like- B 
wife manifelt, of the left ventricle, both by. ] 
reafon and fenfe) it is impoflible but that the blood | 
fhould pafs continually through, out of the vez 
éava into the Aorta. 
Thattherefore whichis apparent tobe done in f, 
moft, and really in all whilft they are growing to 9, 


age, by difledion through moft open paffages , is | | 


here likewife manifeft to cometo pafs in thofe ] 
when they are ariv'd to full age, by the hidden po. | 
rofities of the /ssgs.,, and touches of its veflels both: || 
by Galess words, and that which has been {poken: [l. 
From whence it appears, that albeit one vexstricle ]| 
of the heart , that isthe /zfz ,. were fufficient for ff 
the defpenfation of theblood through the whole f 
body, and the edu@ion of it out of the vena cava || 


( as itis in all creatures which want Jungs, ) Yec d" 


Naturedefiring that the blood fhould be ftrained I 
through the dungs, was forc'd to add the right veu- d 
tricle , by whofe pulfethe blood fhould be forc'd. lj 
through the very lungs out of the vena cavainto the lr 
receptacle of the Jefe ventricle: and foitisto be HN 
faid that the left ventricle was made for the lungs fake Wr 
and notfor mutrition only s feeing in fuch ana- JM. 
bundance of victual, adding to it the help of com- | 

pulfion, it isno waysto be believed that the /uags ]l' 
fhould rather wantfo much aliment , and that of ]l 


blood fo much more pure and full of fpirit , asbe- f": 


ing immediately convey'd from the ventricles of the! 
hearty | 
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beart, then either the moft pure fubftance of the 
Wrain, or the moft refplendent and divine contitu- 
sionof theeyes, orthe flefh of tae heart it felf, 
which is more fitly nourifhed by the vena coro- - 
| ralis, 


CH AP, VII. 
dr the abundance of blood paffing rbrough the Hears. 


AR out of the veins into the arteries, and of the cir- 
cular motion of the blood, 


Hus much of the transfufion of the blood out 
of the veins into the arteries , and how it is 
M lifpofed of and tranfmitted by the pulfe of the 
Beart, to fome of which thofe perchance that were 
Beretofore moved by the reafons of Galen, Colum- 
^» ond others, will yield 3 now as concerning 
ne abundance and increafe of thisblood , which 
[oth pafsthrough, thofe things which remain to 

> fpoken of, though they be very confiderable, 
jet when I fhall mention chem, they are fo new 
ppd unheard of, that not only I fear mifchief 

BP hich may arrive to me from the envy of fome per- 
Bons, butIlikewife doubt.that every man almoit 
pillbe my enemy, fo much does cuftome and do- 
[tine once received and deeply rooted ( as if it 
mMyycre another Nature ) prevail with every one, 
pid the venerable reverence of antiquity enfors 


Truly when J 
had 
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had often. and ferioufly confidered with my felfjf. 
what great abundance there was, both by the dif-] hn 
fection and living things , for experiments fake, | '*' 
and the opening of; arteries , and many wayes off 
fearching, and from the Symetrie , and magni-| 
tude of the ventricles of the heart, and of the veffels] 
which go into it, and go-out from it, ( fince] 
Nature making nothing in vain, did not allot]^ 
that greatnefs proportionably to no purpofe , tog"? 
. thofe veffels ) as likewife from the continued and] 
carefullartifice of the doors and fibers , and the ref] ? 
of the fabrick and from many other things , and |: 
when I had.a long time .confidered with my felf} t 
how great abundance of blood was paffed through, 
and in how fhort time that tranfmiflion was done;] | 
whether or.no the juyce of the nourifhment.vwhich 
we.receive.could furnilh this or no.:. at. laft I pers] ! 
ceived that the veiz: fhould be. quite emptied, and) 
the arteries on the other, fide be burit. with too]! 
much intrufion of blood ,.unlefs the blood did) 
país: back again by fom: way out of. the veizs into 


the.arteries. 5. and return into the right ventricle of 
the hearts esset pit e 
| began to bethink my felfif it might not haveaj Mt 
circular motion’ , which afterwards 1 found truej| | 
and that the blood was thruft for | 
of the heart by the arteries into the 
body and all parts of it, by the beating of the lef Ni 
uentricle of the heart , as itis driven into the Jang lur 
through the vesa arteriofa by the beating of thief tn 
right , and that ic does return through the little]: 
veins into the vena €ava., and to the right ear 0l 
the heart , as likewife ont of the /ungs through tht} 
aforefaid arteria venefa to the Jefe ventricle , as Wt 
faid before. |. nee Whid. 
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|, Which motion we may call circular , after the 
i] fame manner that Ariftorle fays that the rain and 
e| the air do imitate the motion of the fuperiour 
| Bodies, For the earth being wet, evaporates by | 
if) the heat of the Sux, 'and the vapours beitts rais'd 
| aloft are condens'd and defcend in fhowrs , and 
J| wet the ground , and by this means here are gene- 
rated , likewife , tempefts , and the beginnings 
| Of meteors , from the circular motion of the Suz, 
| and his approach and removal, * Sa al 
j . So in all likelihood it comes to pafs in the body, 
j| that all'the parts are nourifhed , cherifhed , and 
| quickned with blood’, which is warm, perfect, 
| vapourous, full of fpirit, andthatl may fo fay, 
| alimentative : inthe parts the blood is refrigera- 
ij ted; coagulated , and made as it were barren, 
|from thence ‘it returns to the heart , as to the 
qq fountain or dwelling-houfé of the body, to 
f| recover its perfection ; and there again by natu- 
ral heat, powerfull, and veltement , it is melted, 
jand is difpens'd again through the body from 
jM thence, being fraughe with fpiries, as with 
fl balfam , and that all the things do depend upon 
the motional pulfation ofthe heart. —— 

So the heart is the beginning of life , the Sun 
Blof the: 4icrocofm , as proportionably the Sas 
li deíerves to be call'd the heart of the world, b 
Bi whofe vertue, and pulfation, the blood is mov'd, 
Mi perfected, made vegetable , and is defended from 

Corruption , and mattering; and this familiar 
Bhouthold-god doth his duty to the whole body, 
B by nourihing , cherifhing, and vegetating, 
libeing the foundation of life, and author o£ all, 

But we fhall fpeak more conveniently of thefe in 

E 2 the 
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the fpeculation of the final caufe of this mo- 
tion. 

Henceitis, feeing the veins are certain wayes 
or veffels carrying the blood , there are two forts 
of them, the Cavaand Aorta. Not by reafon of 
the fide, as Arifforle fays, but by their function ; 
and not, as is commonly fpoken , by their con- 
ftitution, feeing in many Creatures ( as I have 
faid) a vein differs not from an arterie , in the 
tbicknefs of the Tunicle, but by their ufe and 
employment diftinguifhable, a vei and an arterie, 
both of them not undefervedly called veins by the 
Antients, as Galen has obferved, becaufe that this, 
viz, the arterie, is a way carrying the blood from 
the beart into the habit of the body , the other a 
way carrying it from the habit of the body back | 
again into the beart. This is the way from the | 
beart , the other the way tothe feart.. This con- 


tains blood rawifh, unprofitable , and now made 
unfit for nutrition, the other blood digefted, 
perfect, and alimentative. 


CHAP. 


CHAP. IX. 


"That there w a Circulation of the blood from the 


confirmation of the firft fuppofition. 


Ut left any fhould think that we put a cheat 
upon them, and bring only fair affertions, 
without any ground, and innovate without a 
caufe; there comes three things to be confirmed, 
which being fet down , I think this truth muft 
needs follow, and be apparent to all men, 
I. Firit, Thatthe blood is continually , and 


) without any intermiffion, tranfmitted out of 


the vena cava into the arteries, in fo great abun- 
dance, that it «cannot be recruited by thofe 
things we takein, and infomuch that the whole 
mafs of blood would quickly pafs through: 

2, In the fecond place , that continually, 
duely , and without ceafe , the blood is driven 
into every member and part, and enters by 


B the pulfe of the arteries, and that in far greater 


abundance then is neceffary for nourifhment, 


8 or then the whole mafs is able to furnifh. 


3. And likewife thirdly , that the veins them- 
felves do perpetually bring back this blood into 


| themanfion of the heart. 


Thefe things being prov'd, I think it will 


E appear that it doth go round, is returned, 


E thru forward , and comes back from the beare 
| into the extremities, and from thence into the 
Ei heart again, and fo makes as it were a circular 
B motion, 


Let 
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- Let us fuppofe how much blood the deft ventricle 
contains in its dilatation when its full, either by our 
thought or experiment, either Zij, or 3iiJ, or $j f., 
] haye found in a dead man above 3ij. | de 

Let us fuppofe likewife;how much lefs in the con- 
traction, or when it.does contract it felf the bearz 
may contain, and how much lefs capacious the 
ventricle is, and.from thence how. much blood is 
thruft out of the arteria magnas for inthe Systole 
there is alwaies fome thruft forth, which was ‘de- 


monitrated in the third Chapter, and all men: ac- 


knowledge, being induced to believe. it from the 
fabrick of the veflels, by a very probable conje&üre 
we may. averr that, there is fent in of this. into the 


arteriea fourth , or fifth, or fixth,atleaftan eigth, © 


part... So ler usimagine,that in a Man there is fent 
forthin every pulfe of the. heart, an ounce and a 
half, orthree drams, or one dram of blood, which 
by reafon of the hindrance of the portals cannot 
IO D ro The Daartosce Aser ^ Li wah ca 

, | The heart in one half hour makes, above a thou- 
| fand pulfes, yea in fome,. and at fome times, two; 
three or four theufand ; now multiply the drams 


either a thoufand times three drams, or two. drams | 


or five hundred ounces, or fuch a, proportionate 
quantity of blood, transfuf'd through the heart in- 
to the arteries , which isa greater quantity than is 
found in the whole body. So likewife in a Sheep 
or a Dog if there pafs (I grant ye) but one fcru- 
ple, in one half hour there paffes a thoufand fcru- 
ples, or about three pounds and a balf of bloed < 


Jin whofe body for the moft part isnot contained a- 


| bove four pounds of blood,for I have tryed it ina 
Sheep, — f : 
| Se 
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So our account being almoft layd , according 
to which we may guefs the quantity of blood which 
is tranfmitted ,| counting the pulfations , it feems 
B thac the whole mafs-of blood does: pafs out of. the 
E veins into the arteries through the heart,and likewife 
through the Jungs. | " 

But grant that it be not done in half an hour, but 
inawholehour, erin aday; beitas you will, 
| irismanifeft that more blood.is continually, tranf- 
mitted through the heart , than either the food 
which we receive can-furnifh , or.is poflible to be 


‘MH contained in the veis... Nor is.it to be. faid , that 


| the heart in its contra@ion fometimes does thrult 
out, fometimes not, or as much as nothing, or 
fomething imaginary. This I refuted before, and 
befides its againft fenfe or, reafon., For if in rhe 
E ciiatation of the heart it muft-needs come to país 
| chat the vestricles are filled. with blood , it. it like- 
wife neceffary that in its contraction it fhould 
alwaies thurft forth , and that not a little, feeing 
! the conduits are not fmall ; andthe protrufion not 
feldome: its very convenient likewife in every pro- 
pulfion , the proportion of. the blood thurit out 
fhould bea third part} or fixth part, or eighth part 
in proportion to that which is before contain'd in 
the ventricle, and which did fill it in the dilatation, 
according asthe proportion of the ventricle being 
contra&ed is to the proportion of it being incon- 
tracted, and asin the dilatation it, nevercomes tO 
pafs , that it isever bill'd with nothing, or. fome- 
thing meerly imaginary,fo in the contraction it ne- 
ver expells nothing, or that which is imaginary, 
but alwaies fomething , according to the propor- 


tion of the contraction, Wherefore it is to be con- 
E 4 cluded 
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cluded, thatif in a Man, a Cow, ora Sheep,the |] 
heart doth fend forth one dram, and that there be a 

thoufand pulfes in one half hour, that it fhail come | 
to pafs in the fame time that there fhall be ten | 
pounds and five ounces tranfmitted, if at one pulfe | 


it fend forth two drams, twenty pound and $ 10, li 


if half an ounceforty one pounds and £8 , if an a 
ounce, 83 ib, and $4 will come to be transful'd, § 
lfay, inhalf an hour , out of the veins into the Wu 
Arteries . | 

But it may perchance. be that I thall fet down ] 
here more acurately how much is thruft out at eve- B 
ry pulfation, when more, and when lefs, andfor B 


whatreafon, out of many obfervations which I WM; 


have gathered. | 
In the mean time this I know and declare to all | 

men, that fometimes the blood paffes in lefs,fome- | 

times in more abundant quantity , andthecir: | 


cuit of the blood is performed fometimes foo. By 


ner , fometimes flower, according to the age, | 
temperature , external and internal caufe, ac- | 
cidents natural or innatural , fleep, reft, food, 
exercife , paffions of the mind, ‘and the like. | 

But howfoever, though the blood: pafs through 
the heart and lungs, inthe leaft quantity that may jj 
be, itisconvey'd in far greater abundance into § 
the a:teries, and the whole body, than it is pof- 
ible that it could be fupplyed by juice of non. 
rifhment which we receive, unlefsthere were a rez 
grefs made by its circuition. | 

This likewife appears by our fenfe, whenwe 
look upon the diffe&tion of living things, not on- 
ly in the apertion of the great arrerie, but (as Ga- 
fen affirms in man himfelf ) if any, yea the leaft 
| | | is arterie 
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" S be cut, allthe mafs of blood will be drain’d 
ut of the wholebody, as well out of the weing 
as out of the arteries , in the {pace of half an 
10ur. 

Likew.fe Butchers can well witnefs this, when 
j^, in killing of an oxe, they cut the jugular arteries, 
hey drain the whole mafs of bloodin lefs than a 
;uarter of an hour, and empty all the veffels, 
which we find likewife to come to pafs in cutting 
off members and tumours, by too much profufion of 
plood, fometimes in a little fpace. j 
Nor does it weaken the force of this argument; 
hat fome will fay, that in (laughter, or of cutting 
ff members , the blood flows out às much through 
he veins as through the arteries, feeing the bufinefs 
sfar otherwife. Forthe veins, becaufe they flap 
lown, and that there isno out-driving force in 
jhem , and becaufe their compofition is likewife 
vith ftoppages of portals, as hereafter fhall ‘ap. 
pear, they fhed but a very little, butthe artesier 
Jour out the blood more largely, impetuoufly, 
jy impulfion, as if it were caít out of a fpout. But 
[et the cafe be tryed omitting the vein and cutting 
phe jugular arteriein a fheep , or a Dog, it willbe 
Bronderful to fee, with how great force,how great 
imErotru(ion, how quickly, you fhall fee all cheblood 
pol- Ro be emptied from the whole body as well fromthe 
mesas from the arteries. Butit is manifeft by 
* vhat we have faid, that the «rteries receive blood 
frog elfe but from the veis by tranfmiffion 


nj 


juhrough the barr, wherefore tying the aorta at 

ae root of the Leart, and opening the jugnlar Or 

(ny other arterie, if you fee the arteries empty , 

iugo the veins only full, it is not to be wondred ate 
' a . 


yii Hence 
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Hence you fhall plainly fee the caufe in Anator}} v. 
my why fo much blood is found in the: veins, and]l., 
but a little in the arteries, why. there is a great]. 
deal found in the right ventricle , and but a little im}. 
the /efz , (which thing perchance gave occafion Off dh; 
doubt tothe antients , and of believing, that {pi}, 
rits alone were contain'd in thofe. concavities jj, 
whilftthe animal was alive ) the caufe perchance}, 
is, becaufe there is no paffage afforded from thei... 
veins into the arteries but through the Jungs and the}, y 
beart, but when the /angs have expir'd and leave offi . 
so move, the blood is hindred to pafs from the lite}. 
tle branches of the vena arteriofa into the arteria very... 
sofa, andfointothe left ventricle of the heart ( a8] ji 
in an Embryon it was before obferved , that it. wash, 
ftopt by reafon of the want of motion of the /vglsl. 
which open and fhut up the touches, and hiddei} qs 
and invilible porofities ) but feeing the bearr dots) 
not leave off motion at the fame time with the /wags] 
but does beat afterwards and outlive them, it comes} 
to pafs that the deft ventricle and the arteries do fend} — 
forth blood into the habit of the body, and not rer} 
ceiving it through the /uzrs , do therefore appeal)” 
empty. 
But this likewife affords no fmall credit to out} 
purpofe, fince there can beno other caufe giveli| 
for this but what in our fuppofition we have als] 
leged. | j 
-Befides from hence it is manifeft, that how much 
the more, or more vehemently the arteries do beat 
it happens in all. fluxes of blood: that fo much the 
"fooner the whole body is emptied. | 
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] Hence likewife it comes to pafs, that inall faine 
ngs, all fear , and the like, when the heart 
lats more weakly, languifhing,and with no force, 
atic happens thatall fluxes of blood are ftop'd 
Wd hindred, | e JN 
I Hence likewife it is that in a dead bedy after the 
lar? ceafes to beat, you cannot out of the jagular 
B) crural veins and Opening of the arteries by an 
Beans extract above half the mafs of blood, nor 
in a butcher when he hath knockt the oxe on the 
Wad, and ítund him’, draw all the blood from him 
alefs he: cut his throat before the heart leaves 
hating. +4 ' 
E Lait of all, .from hence we may imagine that 
"go. man hitherto. has faid any thing aright con- 
"Merning'the Anaffomofis, where itis; howitis, 
ind for what caufe ,; I am nowin that fearch, 


- anfwer'd , that the heart is known to fend out foll 
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‘Hus far the firft pofition is vindicated pail 
whether the matter be to be reckoned bffirth 
account , or whether we refer it to experimenifii, 
or Our own eye-fight , viz. that the blood conf: 
tinually paffes out of the veins into the arteries ilh 
greater abundance then can be furnifhed by ou} Ju 
nourifhment , fo that the whole mafs in a liethite s. 
time paffing through that way, it muft neceffarilyhii) 
follow that there fhould be a circulation , ANG air 
that the blood fhould return. Min 
But if any here can fay that it can pafs througllln, 

in great abundance, and yet it is not needfull]h 
that there fhould be a circulation , fince it comellfond | 
to be made up by what we receive , and that thi Let 
encreafe of milk inthe paps may be.an inftancelht » 
for a Cow in one day gives three, four, off 
feven gallons, or more, a woman likewife givetll 
two or three pints every day or more, in clie) 
nuríng of a child or two, whichis manifelt coin, 
be reítor'd by what fhe receives, it is to bell 


CHAP, X: 


T he firft [uppofition concerning the quantity of the blo 
o which paffes through. from the veins into th 
arteries , And that there is a circulation of tl 
blood is vindicated from objections, and furth | 
confirm! d by experiments. I 


much in one hour or two, ! 
But if; not as yet fatis&ed he fhall (till prefsit 
further , and fay , that although by the diffe ie 
| | ei 


| 


(n 
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|f an arterie, and giving and opening a Way, it 

pmesto pafs befides the courfe of Nature, that 
ie blood is forcibly pour'd out , yet it does not 
fierefore come to pafs in an entire body, no 
jj ut- let being given, and the arteries being full, 
Md conftituted according to Nature, that fuch 
M] great quantity fhould pafs in fo fhort fpace, 
/ d Momuch that there muft needs be a regrefs ; It 
int ‘to be anfwer’d, That by laying of an account 
appears from former reckoning, that how 
uch the heart being fill’d doescontain more in 


is dilatation , then in its conftri&ion, fo much 


1 


i 
| 


NO 


liit 
net ror the moft part) at every pulfation is fent 
ünbrth , and for that caufe does there fo much pafs 
ad come body being whole, and conftituted according 
IT b Nature. 
yi But in Serpents, and in fome Fife; , binding 
lite veins a little beneath the heart, you fhall 
efariaickly fee the diftance betwixt the Aeart and the 
1, a jare to be emptied , fo that you muft needs 
firm the recourfe of blood, unlefs you will 
thoumeny your own eye-fight. The fame thall clearly 
need pear afterwards in the confirmation of the fe- 
compnd fuppofition. 
did Let us conclude, confirming all thefe with 
quine example, that every one may believe his 
it, @wn eyes: If any one cut upa live Adder, he 
ifti wall fee the heart beat calmly , diftin@ly , fora 
int@pbole hour, and.fo contract it felf, ( in its con- 
mif ti&ion being oblong ) and thruft it felf out 
.o Bain like a Worm. That it is whitifh in the 
dolmftole , and contrary in the Diaffole , together 
— guith all thereít, by which I faid this truth was 
| ridently confirmed, for here the parts are longer 
fg and 


| 
- f 
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and more diftind, But this we may more efpeci-) 
ally fiad, and clearer then the noon-day. ul 
. The vena cava enters the lower part of the heart} 
the arterie comes out at the upper part,now taking] 
hold of the vena cava with a pair of pinfers,or with] 
your finger and thumb,and the courfe of the blood} 
being ftop'd a little way beneath the heart , youl 
fhall upon the pülfe perceiveto be prefently alzl 
mot emptied that place which is betwixt your fine. 
gers and the heart , the blood being exhaufted by} 
the pulfe ofthe heart ; arid that the heart will be off, 
afar whiter colour, andthatitis leffer too inits] 
dilatation for want of blood , and at laft beats 
more faintly, infomuch that it feems in the end a§ 
it were to die ; fo foon again 4s you untie the vei 
both colour and bignefs returns to the béarz, — Af 
terwards, ifyou do leave the veins ; and do Brafp, 
or bind the arterie a little way fromthe heart, you 
fhallon the contrary fee them fwell vehemently)},,, 
there where they are grafp'd, and that the bears i$]. 
{well’d beyond meafüre; and does acquire a'purplé,,, 
colour till it be blackifh again and that it is at laffl] 
oppreft with blood fo that you would think i£]... 
would be fuffocated,but untying the ftring,that it] s. 
does return toits natural conítitution, coloury); 
and bignefs. | | 
_ So now there are two forts of death, extindiong| 
by reafon of defe& ; and fuftocation,by too great]. 
quantity: here you may have the Example of both) 
before your eyes,and confirm the truth which hath f 
been fpoken concerning the. heart, by your owtt | 
views | 
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CHAP. XI. 
The fecond. (uppofition rs confirmed. 


| 1 He fecond is to be confirm'd by us, which that 
| it may appear the clearer to our view, fome 
experiments are to be taken notice of, by which it 
Wis clear, that the blood doth enter into every mem- 
liber through the arteries, and does return by the 
Wivein:, and that the arteries are the veflels carrying 
the blood from the heart, and that the wees are the 
Biveflels and.wayes by which the blood is returned to 
Brhe heart it felf ;. and that the blood inthe mem- 
Mbers and extremities does pafs from the arteries into 
Bihe veins (either mediately by an Aaaffomofis,or im- 
Bimediately through the porofities of the fle’, or 
both wayes,) as before it did in the heart and tho- 
lx out of. the veins, into the artertes : whence i£ 
"iss manife , that in its circulation it moves from 
lithence hither, and from hencethither, to wit, from 
Wirhe centre.to the extremities, and from the «extremis 


itl ries again to the centre. 


. But likewife computation being afterwards made, 
liit appears in the fame place;that in regard of the a= 
B\bundance it can neither be recruited by that which 

UM we takein, nor isthere fo much requir'd for nou- 
«M rifhment. As likewife concerning /gatures it is 
Wil clear how they attract , that they do it not either 
ll by heat; nor grief, or force of vacuum, norany 
Bl other caufe known heretofore.. : As likewife what 
B convenience and ufe Zigaturesdo bring to phylick , 
how they ftop, or provoke theflux of blood, and 
how they caufegangrenes, and mortifications of the 
mem- 
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members, and by this means how they are of ufe ing) 
the gelding of fome creatures, and in taking away § yh 
Of flefby tumors, and wens, For certainly from hence} 
it comes to pafs,chat none have rightly underftood, i 
the caufes , and reafons of all thefe things though, 
all almoft according to the opinion of the Antients,§ | 
do propound and give their verdi& for Jigatures§), 
indifeafes, yet fewinthe adminiftration of chem 
do afford any help by them in their cures, — ^ | 
Some ligatures are ftritts others of a middle! 
ort. | 
, A firié ligature Y call fuch a one, where the arm 
is fo ftreightly bound with the éavd or rope, that, 
you cannot perceive the arterie to beat any where) 
beyond the /igature ; fucha one weufe in the cut- ff 
ting off of members, taking acare of the flux off 
blood in gelding of animals, taking away of z4- 
mors: by which ligature the afflux. of aliment and 
heat being altogether intercepted , the veffels, the B, 
tefticles, fade and dy, and the great ezmors of Aleth, Bi 
and afterwards fall quite away. | 
That I call a middle fore of ligatures which does) 
comprefs the member every way, but without pain, 
infomuch that it fuffers the arterie to beat a little) 
beyond the Jigature ; fach a one as is ufed in the at- | | 
traction and emiffion of blood: for albeit you 
make the /igature above the elbow, yet you shall §, 
perceive the arteries to beat alitele in the wrift if By. 
you touch it, if in the blood. letting the digarure be By 
made aright, i 
Now let there be an experiment made in a mans lj 
arm, either taking a band, fach as they ufe in 
blood letting , or by the ftronger grafp of the Bix: 
hand it felf , which indeed is mof conveniently f 
done 


. , ftbemotionottbeiDedit, ec, 3 
pione ina lean body which has larger veins} and 
[when the body being lieated , the'extreniities are 
warm, anda greater quantity Of bloód isin the 
pextremities , and more veliémiént pulfations, for 
j-hen all chings will more evidently appear. 
| If youdo make théna hard ligature, drawing 
"(tas ftreight as any can endureit, you may ficit 
Ipbferve that beyond that ligature thé arterie does 
not beat in the wri, nor any wheré elfe ; and 
wilt hen that immediately the arterie begins above 
whe ligature, has its Diaffole higher, and beats 
pnore vehemently , und doés ds ft were with a 
find of tide rife towards the /igature (as if it did 
Wndeavour to beat through and open its flux 
which is intercepted’) and the paflage which: is 
Itopt, and that it' does appear to be fuller there 
qhen is cotivenient. In the meantime the hand 
jetains its colour and confitution, only -id 
drecefs of time it begins to be a little coldifh, 
Jut nothing is attracted into it, 
| After chat chis ligature hascontinued a. while; 
pnd that ina fudden it is a little untied into a 
inptiddle fort, füchI fay asthey ufe in letting of 
W@lood , it is to be obferved that the whole hand 
jj Rreightwayes imbued with colour , and dis 
Bended, and that the veins of it become fwell^d 


it ug 

sto the hand is feen to be extreme full, and 
plat a great quantity of blood is quickly drawn 

Quy the igature , without either anguifh , heat; 

(cic flhiunning of the vacuum, or any other caufe 

of tier etofore mentioned, 

nt In the mean time, if any one put his finger to 

(ost E che 
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the arteríe , in. the. very time of the unbinding, § ,, 
nearto the ligature , he fhall.feel the blood as itf jj 
Tul were paffing by under his finger. zn S, 
LR Moreover. he- in. whofe arm the experiment is § jj 
1l made, uponthe change of aftreight ligatare into py, 
a middle one. (the impediment being as it Were] y 
removed ) he fhall plainly, feel the heat, and] 
blood enter by pulfation, and perceive fome-] ; 
thing to be breathed by the conduct of the ar- pu. 
A terie as it were immediately, and to be difperfz] 
d ed over all hishand , and that his hand is prec] 
me fently heated and diftended, As in a ffri& li- 
TD gature the arteries above are diftended , and do]. 
hl beat, and not below, and. the veins becomes i, 
leffer , fo in the middle fort, of ligature the veins}, 
fwell, and become ftubborn,, but not above], 
i and the arteries becomelefs, nay if you fqueeze| 
| I the veins, unlefs you do it very ftrongly , hard=}}j), 
n ly fhall you fee the blood país above the /iga-|| 
ture, or the veins fall. | 


So from thefe things it is eafie for any niall 
that will diligently obferve, to know that chely, 
blood does enter by the arteries, for by cheit||\), 
fritt ligature. nothing is attracted , the hand ree) 
tains its colour, nor happens there any dis) 
ftenfion , but being a little untied as in the side 
dle or gentle ligature, it is manifeft that the), 
handis fwell'd, and that the blood by the force) 
and impulfion is abundantly thruft in. Where 
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Ti the blood flows forth as in the gentle ligare 
Y they beat, where it does not flow they. beat|l,. 
not at all, In the mean time the veis; being!) 

ftreightned nothing can flow through them, |... 

of which this is a. token, that beneath the 4- | 

gatmn n 
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f gature they become much more fwell'd , then 
| above, and then they ufe to be when the /;- 
J| gature is taken away , hence. it is clearly. ma- 
"M nifeft, that the ligature hinders the’ return of 
M the blood through the veins into the fuperiour 
"E parts, and makes thofe beneath the ligature 
| continue fwell'd. 
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ho@igentle doth net hinder the pulfifick vertue, 
IM but that it ftrerches it felf and drives out the 
WWblood into the fur By. 7o 
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quite away: Then 

and. disburthen 

, and. the band 

he formerly gathered 

to vanifh apice. He him- 
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Íelf will better perceive it, whofe body or 
arm has been fo bound a.good while , and his 
hands’ by that means" become fwell’d, and 
made colder, I fay, he fhall feel fomewhat 
that is cold to creep up to his elbow or arm- 
pits, to wit, with the return of the blood, 
which return of cold blood to the bez after 
blood-letting, after the untying of the band, 
I did imagine to be the caufe of fainting: 
which we. likewife fee come to pafs in ftrongg 
men, and moít after the untying of the /iga-3* 
fure, which commonly they fay comes to pafsd 
from'the turning of the blood. ,Befides, wheng 
prefently upon the untying: of the flit. ligatureg® 
into a gentle one, we fee, that by the immiffi-J 
on of blood through the arterses, the vein" 
comprehended beneath the /igature do {welll 
up, and not the arteries, it is a fign that the 
blood ‘doés pafs out of the arteries into theg™ 
veins, "and mot on the contrary , and that thereg 
is an Avastomofis of the veffels , or that them’ 
pores of the flefh and folid parts are perviousgl" 
to the blood. Tt is likewife a fign that veryl^ 
many vet do: communicate together, when @ 
gentle ligature being made about the arm ma" 
hy of them do {well together, but paffage be 
ing open'd out of one little veis, with the Lag 
cett, they- ftreightwayes fall all of them, ane 
disburthening themfelves all into that one, 
do almoft all flap down. k 
From hence-may every body know the caufdi 
of attraction which is made by /igatsre, and 
perchance of all fluxes, viz. as in the hands 
when the veins are drawn together by that /- 4 
gatur 


Dt the trottoi a£ the Deàatt,ac. 69 


gatdre which I. call gentle , the blood cannot go 
(forth, in the mean timevif sit be driven vio- 
ently through the arteries ; that is. to fay; by 
aj] the force’ of the heart ; of neceflity the. pare 
imu be fld and diftended.-. 

joj) "For otherwife how could it be ? for heat, 
ideis and’ force of the vacssmm do indéed 
bngactract , but fo às the part may be full, not 
sig that it thould be diftended ,; and fwoln beyond 
iw its natural conititution, - But for thein-thruft- 
“aking, and ftraight in-driving: of the blood, it 
T. neither to be believ’d mor can it. be de- 
;ja| nOnitrated a: member © can be fuddenly op. 
,prefs'd , thé flefh fuffer à folution of its cases. 
|uzm, and the veffels bé feen to burf , that 
|bhis can either be done by anguifo , ‘heat, or 
ljorce Of the vacaum. 

| Moreover it fo falls out, ‘that there is an 
(teraction made by the Jigature, without all 
\rief, heat , Or force. of the vacuum. But if by 
[ny anguife the blood fhould chance tobe’ at- 
raced » which way fhould , beneath. the Ziga- 
wre, the hands, and the fingers, and the veins 
well, and»become fwell'd , the arm being tyed 
tthe elbow, feeing 'that' by: reafon of «the 
jompreflion of the /igatzre the blood could not 
jome thither through the veins? and why fhould 
here no fign appear above the /igatwre either 
M tumour Or repletion, neither any fign of at- 
racion or a flux at all? 

l| But this is the manife caufe of attraction 
Jeneath the /igarre, and of fwelling beyond 
Rueafure in the hand and fingers, to wit, that 
flne blood does enter forcibly and apace, but 
fjannot get out again. Is Hence 
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Hence is all the caufe of rumour, and of all Fino 
oppreffive redundancy in any part ; becaufe fil, 
the wayes of ingrefs are open , and the wayes ft! 
of regrefs fhut.: hence it muft needs follow, fij 
that the humour fhould abound , and the part |i 
be raifed with fwelling. . ty 

Whether may it not be from hence hat in |ui: 
Íwelings which are inflam'd, fo long as the |t 
{welling receives increafe, and is not in its]! 
higheft eftate, there is a full pulfe felt in that |l 
place, efpecially in hotter. tumours , in which] 
the increafe ufes to be.on a fudden, fhall bei 
for our after-fearch , as likewife whether that mt 
happens from hence, ( which by chance I had [i : 
experience of in my felf) I falling out of ame 
Coach, and being fomewhat hurt in my fores] 
head, there where the little branch of the are) th 
terie creeps out of the temples, I felt a fwell-| 
ing about the bignefs of an egg in the fpace 
of twenty pulfes, without either heat or much} 
pain, viz. becaufe of the nearnefs of the arte=} 
rie, the blood was abundantly and more fwift- | 
ly driven into the bruis'd place, | 

Hence does it appear for what caufe in 
Pblebotomie when. we would have the blood} 
leap out further and with greater force , wel 
bind it above the cutting of the veis; not bes] ^ 
low 3 but if it flow in fo great quantity | 
through the wes from the fuperiour parts; 
that Zgatzre would not only not help, but] 
hinder: for it were more likely that it fhould || 
be bound below, that the blood being hin-j 
der’d might go our more abundantly if it did |l 
flow chicher, and, defcend from che upper parts|i 
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DE the mation ofthe eart,ec. — 7x 
into the veins. But [ince from fomewhere 
elfe, it is driven by the arteries into the low- 
er veins, in which regrefs by reafon of the 
ligature ix hindred , the veins {well and can 
fqueeze it out, and throw it further through 


Éthe orifice, but fee, the Jigatwre being unty'd, 


and the way of egrefs being open, the blood 
doth no longer come , but drop by drop, 
and that which every body knows, If in Phle. 


Ndetomy you either untie the band, or bind it 


below, or bind the member with too frit a 
ligature it comes not forth , as if all force 


lwere taken from it, becaufe forfooth the way 


of entrance and influx of blood through the 
arteries is by thac ftrict ligature intercepted, 
or a more free regrefs is granted through 


le mithe veins, the ligature being ‘untied, 
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AGAR, XI. 


T hát there os a circulationof the blood. from the con- i 
"V füemation of The: fetond (uppofition. | 4 


Q Being she’s ees are fo, itis certain thata- Bl 
other thing which I faid before is likewife i 
confirm'd ; that the. blood does continually  pafs | 
through the Acart... For we fee in the habit of Mi. 
the body , that. the. blood flows continually out Bj 
Qf the arteries into the veins , not out of the; 
veins into the arteries : Wefee moreover , that By 
from onearm the whole mafs of blood may bed 
exhaufted , and that too by opening but one. 
cuticular vez with a lance, if the ligature be. 
handfomely made : We fee befides , that it isa 
powred out fo forcibly and fo abundantly, that fh, 
it is certain that not only that which was com- Mi. 
prehended in the arm beneath the ligature , be-| 
fore the fection, is quickly and ina little time 
evacuated , but likewife the blood out of the. 
whole body, as well the veins as the arteries, Mo 
~ Wherefore we mult confefs firft that by ftrength| 
and force it is furnilhed , and by force it is My; 
driven beyond the digature (for with force it| 
goes out, and therefore by the ftrength and | 
pulfe of the beart) for the force and impulfion of} 
the blood is only fromthe heart. —— 
~ Net, that this flux comes from the heart, and| 
gt en CA ARIA us | | that 
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that it flows by a paffage made through the 
|eart out of the great .veins , feeing below the 
igature the blood enters by the arzérées; not by 
Whe veins, and the arteries at no time receive 
ood out of the veis; , unlefs it be out-of the 
left uentricle of the heart. |. Nor could there an 
xherwife fo great abundance be exhaufted out 
pf one vein, making aligature above, efpeciall 
jo forcibly, fo abundantly, fo eafily, fo fudden- 
Hy, unlefs the confequents were atchieved by 
Nhe force and impulfion of the heart ,.as is 
‘aid. | | r | 
Andif thefe things be fo, we may very openly 
ti) make a computation of the. quantity, and argue 
poncerning the motion of blood. For if any one 
Athe blood breaking out accordingto its ufual:ef- | 
IMnfion and force), fuffer itto come fo forhalf an 
prour, no body needs doubt .but that the preateft 
Part of it being exhaufted,, faintings and found- 
re b ings would follow.,, and not. only the arteries, but 
Ihe greatelt veins would be Jikewife emptied: 
Therefore it ftands with reafon ; that inthe {pace 
pof that half hour there paffes fo much out-of the 
Wsteat vein through the heart into the gortaiFurther, 
gif you fhould reckon how many. ounces flow 
pthrough one arm, or how marly ounces are thruft 
al within the gentle. ligatere in 200r. 30 pulfations, 
vagiliteuly it would minilter occafion of thinking how 
eitimmuch may pafs throughthe other arm, both the 
vel legss, ard both the co/efes, and through all the o- 
hal Nther arteries and veins of the body: and that the 
\jon lux which is made through the lungs and the ven- 
pitricles of the heart, mutt continually furnifh of 
pyneceflity new blood, and fo makeacircvit about 
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the veins, (ince fo great a quantity cannot be fur-| 
tiflied from thofe things we eat , and that it is far 
greater than is convenient for the nutrion of the 
parts. | 

It is to be obferv'd further, that in the admini- 
ftration of Phlebotomie this truth chances fometime 
to be confirm'd 5 for though you tie the right arm, 
and lance itas itfhould be with a convenient orifice 


and adminifter all things as they ought to be, Yet| 
if fear, orany other caufe, or founding do in-} 


| 


tervene through paffion of the mind, fo that the 
heart do beat more faintly , the blood willby no 
means pafs through but drop after drop, efpecially 
if the /igature be made a little ftreighter. The reafor 
is, becaufe the pulfe being but faint, and the out. 
driving force being but weak , the enfeebled part 
is not able to open the paffage and thruft out che 
blood beyond the /igatwe, yea nor to draw il 


| 


| 
| 


through the /zags, or to remove it plentifully out 


of the veins into the arteries.So after the fame man- 
ner does it come to pafs that Womens flowers and all 


other fluxes of blood are ftop'd, ‘This likewifel 
appears by the contrary, for fear being remov d; |i 
and the fpirit tecolle&ed, when they do return tol 
themfelves, the ps//rfich ftrength being now 1ncrea-| 
fed, you fhall ftreightway fee the arteries beat more) 
vehemently in that part where they are bound;jl 
and move in the wif? , and the blood leap out fare) 


ther through the orifice. 
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CHAP. XIII. 


tame, Phe third. fuppofition is confirm d , and that there 
tei if 4 circulation of the blood from the third fp- 
ug — pofron, blag 

do lp 


ut d IET e concerning the quantity of blood 
DE. which paffes through the /uzgsand beart in 
vullthe centre of the body , and likewife from the 
reall [rteries into the ve/zs and habit of the body 5 It 
heompemains that we do explain which way the blood 
al piglowes back from the extremities through the veins 
xt into the heart and how the veins arethe veffels that 
favgearty it from the extremities to the centre, by 
ly ofivhich means we think thofe three grounds pro. 
yn pounded will be true, clear, firm, and fuffici- 
quint. co gain credit. | 
iter) But this thall be plain enough from thé portals 
uil which are found in the concavities of the veins , 
turn heir ufe, and from ocular experiments. 
qug] Ihe most famous Hieran. Fabr. ab aqua pend.a 
4ngmoít. learned Anatomift, and a venerable old 
juffinan, orasthemoft learned Rio/4»s; would have 
tlt, Jac. Soins did firft of any delineate the mem- 
Bbranal perta/sin the veins being inthe figure of a 
Biz, or femilunarie, the moít eminent and thinneft 
Bbarts of the inward tunicles of the veins: Their 
Biituatiom is in diftant places; after a various man- 
Per , -in diverfe perfons they are connate at the 
jn fides ofthe veins, looking upwards towards the 
d roots 
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rootsof them, and in the middle capacity both) 

of them (for they are for the moft part two) loos) 
king towards one another , equally and duly tou- M 
ching one another, infomuch that they are apt tolg 

ftick together at tlie extremities, and to be joynd3] 
andleftthey fhould hinder any thing to returm| 
from the roots of the veins into tlie liccle branches, 
ot from the greater into the lefs, they are fü); 
plác'cthat the horns of the hindermoft are ftrets) 
ched towards the middles of the body of it which), 
isbefore, and fo interchangeable. | , 
.'The finder out of thefe portal; did not unders hj. 
ftand the ufe of them,nor others who have faid left 
the blood by its. weight fhould fall downward $ 
for there are in the jagalar vein thofe that look 
downwards and do hinder the blood to be carrito. 
ed upwards, I (aslikewife others) have found i Fes 
tlie emulgent veins and branches of the Mefenteriey be | 
thofe which didlook towardsthe vena cava; and} 
vtta porta , add to this moreover that there are ng) 
füch in the arteries, and itis to be obferv'd that) 
dogs and cattle have all their portals in the divis 
ding of thecrural veins at the beginning of tlie of fi, 
facrum, or in the Iliac branches near the Coxendixy |i in 
in which there is no fuch thing to be feared by) 
reafon of the upright ftature in man, Nor are) 
theit portals in the jugulars , as others fay, for fear) 
Of Apoplexie, becaufe the matter is aptin fleep) 
to flow into the head through the fopral art) | 
Ler tes. Af, A 
Nor that the blood may ftand ftill in Zivarscatiz | 
eus , and that the whole blood fhould not break | 1 
iniinto the fmall branches or thofe which are fu. 
more capacious : for they are likewife plac'd |. 
| MAT where. 
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Wvhere there are no divarications though I confefs 
Whey are more frequent where divarications are. 

Nor that the motion of the blood may be re- 
Barded from the centre of the body 3 for it is like. 
Wy thatitisthruftin leifurely enough of its own 
Bccord ; out of the greater into the leffer bran- 
Whes , and fo that it is feparated fromthe mafs and 
BPuntain : But the Porcals were meerly made, left 
Ihe L100d fhould move from the greater veins into 
Ville leffer and tear or {well them; and that it fhould 
Blot go from the centre of the body tothe extre- 
Whities, but rather from the extremities to the 


Wi chinck, the convexity or vault of the nexr 
Wight receive it, and fo hinder it from pafling a. 
| i y further, 


| 


dM T have often tryed that in diffection if beginning 
dilit'the roots of the veins 1 did pur in the Probe to- 
nilvards the fmall branches with all the skill I could, 
red) hat it could not be further driven by reafon 
Wf the hinderance of the Porta/s: On the contra- 
ily, ifI did put it, in outwardly from the bran- 
i (les towards the root , it pafled very eafily. Ia 
j Mnany places two Portals are fo interchangeably 

@plactd and fitted, that when they. are elevated in 


Wi lofe with one another to a hairs bredth, and in 


miheir extremities and convexiti¢s-are united inter- 
Whangeably that you can neither fee with your 
fee \ . eyes 


he middle of the concavity of the vein, they 
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‘gates or fluces by which the courfe of rivers.is} 


eye-fight nor any way difcern any crevice or cone, 
junction : onthe contrary from outwardly put-| 
ting ina Probe they ealily give way (and like thofe| 


jul fin 


itopt) they are eafily turn’d back to intercept’ ney 


the motion of the blood from the veza cava and 
the heart , and being clofely lifted up in man 
places whilft they are interchangeably fhutchey 


ion do | 
bal you 
itd, t 


do quite hinder and fupprefs, nor by any;means| TL) 


faffer the blood to move neither upwards to the 
head nor downwards to the feet, nor to the fides 
or arms, but do ftop and refift all manner. of mo- 


ll 


tion of the blood, which is begun in thé greater pitt 


veins and ends in the /effer, yet do obey any which 
is begun by the /mall veins and ends in the grea- 
ter, and does provide a free and open way for. 
it, 

But that this trath may the more clearly ap-| 
pear, letthe arm of a man alive be tyed above 


the Elbow , asif it weretolet blood, A A will! 


appear at diftance efpecially in country people 
and thofe. who. are fwoln vein'd, like little nodes. 


or fwellings : And B C.D EE not only where | 
the d/varicationis EF, but likewife wherethere is | 
none CD , andthefe nodes are made by the por- | 


tals. They thus appearing in the infide of the hand | 
or cubit , if you draw down -the blood with. your. 
thumb or finger from the node O to H in the fe- 


(the portal quite hindring it ) and that the part of 
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| VS mo) 
cond figure, you fhall feethat none can. follow | 


| 1th tg 
Bii 


the vein H O of the fecond Bgure, drawn down | 
betwixt the fwelling and the finger, isquite ob- | 
literated , and yet full enough above the knot or | 


portal OH: Nay if youdo retain the blood fo | 


drove | 


nbte 
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td. 
I le 


v 
! 


Dethe motion of the DDcatt, et. — 79 


Mul drove down and the blood emptied H , and do 
) pull) prefs downward with tother hand che upper parc 
(Ul of the vein O, in the third figure, being full you 
esi fhall find that by no meansit can be forc'd or dri- 
E ven beyond the portal. O ; But how much the more 
ou do indeavourto do this, fo muchthe.more 
{hall you fee at the portal or {welling of O, of the 
B third, the vein fwoln and diftended , and yet that 
)H O of the third figure isempty below. 
ott Hence, fince a man may make experiment in ma- 
iy ny places, itappears that the function of the por. 
B zal in the veins is thefameasthat of the S/gmoides , 
B orthree pointed. portals , which are made inthe 
iy orifice Of the aorta or vena arteriofa, to wit that they 
may be clofely fhut up, left they fhould hinder the 
"B blood to return back again. 
B Befides tying the arm again as before A A, and 
B the veins fwelling , if you hold, the vei» below a- 
indi ny {welling or portal at any diftanceL of the fourth 
‘i and afterwards with your finger M drive the 
| blood upwards above the portal N , you fhall fee 
AM that part of the vein L N to remain empty, and 
that it cannot return by reafon of the perta! H O 
M 2. buttaking away your finger H3. or Linthe 
B fourth figure, youthall fee't again fill’d by the 
B lower veins, and be like D C of ther. fo that 
E from hence it appears plainly , that the blood 
,B does move towards the upper. parts and the heart 
| inthe veins, and not on the contrary; andal- 
jm. beit in fome places which are not clofely (hut, or 
| where there is but one portal y the paflage of the 
B blood from the centre feems not to be quite hin» 
| dred , yet for the moít part itappears fo, or 
| at leaft that which is negligently peragi in 
j lome 
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fome places is recompens'd by the portals , in Order, 


following , either through their number, dili- ' 


gence or fome other way, infomuch as the veins | 
are thé open and patent wayes of returning the 


blood tothe heart, but quite ftop’din its going 
Outfromthence. 


ina littlefpace. | 


Now if you reckon the bufinefs , how much by f 
one compreffion moves upwards by fuppreffion of ^ 
the portal, and multiplying that by thoufands,you lj 
fhall find fo much blood pafs'd by this means | 
through a little part of a veis, that you will find. 
your felf perfe&ly perfwaded concerning the cir- | 


culation of the blood ; and of its fwitt motion. 


But left you fhould fay , that by this means Na- gj 
ture is ford, if you do thisin portals far diftant, Ni 
and do obferve, taking away your thumb, how | 
foon, and how fwiftly the blood returns and Alls ^ 
the lower part of the vein,I do not doubt bur you a 


will find the very fame, 


The Cit 


| the b 


This is moreover to be obferv'd, tying the arm 9. 
asbéfore, and ‘the veins fwelling, and nodes f 0 
or Portals appearing , if below any Portal inany d! ' 
place where you find the next you place your fin- 
ger, which may hold the veiz, that nó blood may | 
gofromyourhand upwards, then fqueeze with | 
your finger the blood from that part of the vein L | 
N above tlie Portal as was faid before, then ta- | 
king away your finger L fuffer it to be fill'd up by’ | 
thofe under, as D C , and then preffing again with | 
your thumb in the fame place, fqueeze out of the | 
blood EN and H O, and do this a thoufand times B?" 
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thatthe motion and pulfation of the heart is the 4 
| only caufe, | 
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The Conclufion of the demonftration of the circulation of 
the bloud. 2 


| IN Or then in the laft place we may bring our iM 
opinion,concerning the circulation of the blood, IB i 

and propound it to all men, MIR 

Seeing it is confirmed by reafoss and ocwar ex- m 

| pertments , that the blood. does pafs through the | 

lungs and beart by the pulfe of the veatricles, and is 

driven in and fent into the whole body, and does 

Creep into the veins and porofities of the flefh, and | 

through them returns from the little veins into the 

Sreater, from the circumference to the centre, 

from whence it comes at laft into the wena cava, 

;and into the ear of the heart in fo great abundance, 

with fo great flux, and reflux, from hence through 

the arteries thither, from thence through the vez; 


hither back again, fo that it cannot be furnifhed 
by thofe things which we do take in, and in a far 
greater abundance than is competent for nourifh- 
ment: It mutt be of neceflity concluded that the 
blood is driven into a round by a circular motion in 
‘creatures, and that it moves perpetually; and 
hence does arife thé a@ioa and fun&ion of the 
hÉsrt, which by pulfation it performs; and laftly, I 


= 
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GH'AP,. XV. 


The circulation of the blood vs confirmed by probable res- 
font. 


Ut it will not be amifs likewife to add this, 
that according to fome common reafons it is 
convenient, and it oughtto befo. Frft ( Arif. 
de refpir. & lib, 2,3. of the parts of creatures ) feeing 
death is a corruption which befalls by reafon of the 
defe& of heat, and allthings which are bot being 
alive , arecold when they dye, there muft needs 
bea place and beginning of heat, (as it were a 
Fire, and dwelling. houfe) by which the nurfery 
of Nature, andthe fir(t beginnings of inbred fire 
may be contained and preferved 5. from whence 
heat and life may flow, as from their beginnings, 
into all parts; whither the aliment of it fhould 
come, and on which all swtrition and vegetation 
fhould depend. | 
And that this place is the heart , from whence 
is the beginning of life, I would have no body 
to doubt. 


There is therefore a motion required to the | 


blood, and fuch a one as that it may return again 


tothe heart; for being fent far away into the out. | 


ward partsof the body (as Arif, 2. part. de Ae 
nin.) from itsown fountain, it would congeal 
and be immoveable. (For we do fee, that by 
motion, beat and fpirit is ingender'd, and preferv'd. 


| i al 
juga 
p" 
| mities 
| of [p 
foul 
| gir, 
J prefer 
ning, 

We 
Pmities 
J bands, 
Head c 
dien, 
fue d 
| memb 
B that ef 
| tould 
| covey 
vere b 
| itt, Q 
qf! who 
vole} 


Brith c 


le COn 


Wf, 


| 


In | 


Beles 
Hence 


bom wh 


| 
] 


Beers 


ti cil 


' Jn t 


Wl noy 
Heng 


| dude 
1 De the motion ofthe Deart; ec. 83 
f in all things..and by want of it vanifhes.) ' See7 
J| ing therefore, that the blood ftaying in the out? 
J| ward parts is congealed by the cold of the extre- — 
mities, and of the ambient air, and is deftitute 
8 of fpirits, as it is in dead things; it was teedful it TU il 
} fhould refume and redintegrate, by its retürna- nm 
| gain, as well heats, as fpirit, and indeed its own | 
| prefervation, from its own: fountain and begin- 
| ning. m 
js a We fee, that by the exteriour cold, the extre- 
"I mities are fometimes. chill, infomuch as nofe , 
i} hands, and cheeks, do look blew, like thofe of 
iS} dead men, becaufe that the blood ftands {till in 
tit} them, (asit does in carkaffesin thofe parts which 
ili} are down tending,) whence it comes, that the 
is} members are nummed, and hardly moveable, fo 
(2) that they feem quite almoft to have loft life, They 
ity} could certainly by no: means (efpecially fo foon) 
itt} recover heat, and colour, and life, unlefs they 
nt} were by-a new original, a Flux, and appulfion of. 
I heat, again cherifhed, ..For how can they attra& 
nil] $n whom heat and Jife-are almoft extin& ?' or 
i! | thofe that have their paflages: condenfed and ftopt 
with congealed blood; how ‘could they receive 
at} the coming nourifhment and blood unlefs they 
ot}, did difmifs that which they before contained, and 
unlefs the heart were really that. beginning from | 
iit] whence heat and life (as “Arif. refpirat. 2. ) and ui 
(i| from whence new blood being -pafled through the | I 
|) sarterses imbued with fpirit, that which is enfeebled i 
‘| and chilled might be driven out, and all.the parts 
" might redintegrate their languithing heat and vi- 
| tal nourifhment.almo£ extinct ? ; 
i Hence it is that it. may»come.to pafs, that the 
i G 2 


ey 


heart 
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Wick ule 
heart being untouch’t, life may be reftaredto tlie Ti only 
reft of the parts, and foundnefs recovered 5° but rri 
the heart being refrigerated or affected ^with fome fyi sy 
heavy difeafe, the whole animal muft needs futfer, Jay en 
and fall to corruption.: ‘When the beginning 1$ - Hocding 
corrupted , (as drift. 3. de part, Anim. ) there I$. dvi | 
nothing which can afford help to it,orthofe things |pbicy 
which do. depend upon it. ^1 t re 

And hence perchance the reafon may be drawn, | luii 
why in thofe chat with grief, love, cares, and J nin 
the like are poffeffed, a confumption or continuas Ju i 
tion happens,or cacochymie, or abundance of cru- 


oy of 
dities, which caufe all difeafes and kill men. For s 
every paffion of the mind which troubles mens fpi- f. 


rits, either with grief; joy, hope, or anxiety, and | lender 
gets accefs to the heart, there makes it to change 94.) 


trom its natural conftitution, by ‘diftemperature, 


pulfation , and the reft, that infecting all the | b. 
nourifhment, and weakning the ftrength, it ought lai 
otat all to feem wonderful if it afterwards beget [i 
divers forts of incurable difeafes, in the mem- | touch 
bers, and in the body; feeing the whole body in | "d 


that cafe is afflicted by the corruption of the nou- ff in 
.rifhment, and defect of the native warmth. I" 
Befides all this, feeing all creatures live by nou- | à 
T de iis bulf 
rifhment inwardly concocted, it: is neceffary chat | 
the concoction and diftribution be perfe&, and 
for that caufe the place «and: receptaclé where the | 
nourifhment is perfected, and from whence it is f 
derived to every member. But this place is the | 
heart; fince italone of. all the parts (though it has | 
for its private ufe the coronal veis and arterie) does lj 
contain in its concavities, as in ci(terns , or à | 
celler, (to wit ears or ventricles) blood for the pub- | 


lick | 


) X = 


Blick ufe of the body 5 but the reft of the parts have 
Bit only in veffels for their own behoof, and for 
Bprivateufe. Befides, the heart only is fo placed 
Hand appointed, that from thence by its pulfe it 
E may equally diftribute aád difpence (and that ac- 
‘i cording to meafure, and the concavities of the ar- 


t series, which are to fupply évery part): to. thófe 


B which want, and deal it after this manner, ag out 
Jof a treafure and fountain. Moreover to this di- 
Kribution and-motion of. the b/ood, violenge; and 
| an impulfor is required {uch as the heart is To this 
‘add, chat the blood does eafily.concehtricate; and 
‘} joyn of it&own accord, tolits beginning;as a part 


tl) to che whole, ‘or as a drop-of water {pile npon.the 


table to the whole mafs, as it does very {wiftly, for 
| flender caufes; fuch as are cold, fear, “horror, and 
| thelike. Belides,it is fqueezed out of thé capular 
5E veins into the little branches, and from thence into 

| the greater, by the motion of: the members; and 
| mufcles :) Likewife the bloód-is apter to move from 
| the circumference to the centre; than’ Otlierwife 
'| though the porea/s did not hinder; | From whence.it 
follows, thatif itdo leave itsbegirining,ánd move 


‘| xgainft its wilh, and enter into places. narcowers 


and colder, that-it has need. of violencé and an 
‘| impulfer, fuck is the beart only, as we faid, but 
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CHAP. XVI. 


The circulation of the blood is proved by confer. 


quence: 


qd arelikewife Queftions, which from this. | 


fuppofed verity, for creating of belief, as 


arguments 4 poffeviore, are not altogether unufe- — 
ful. Thefe though they be envelop'd in much | 
doubtfulnefs and obfcurity, yeteafily admit of the | 


affignation of caufes and reafons. 


We feein contagion, -in poifoned wounds, or | 


in the bitings of Serpents,or mad doggs,in the French 
Pox, ànd'the like, that the part touched being 


not hurt, it fo falls out that the whole habit of che |J ou: 
The French Pox fometimes be- $ 


body is vitiated. 
wraysitfelf by the pain.of the head, or the fhoul- 


ders, or other Symptoms, the genitals having no | 


huürtat all. 


The wound made by the biting of a 
mad dore 


imprinted into the part, it appears, that itis from 
hence carried tothe heart with the blood return- 


ing, and can afterwards infect the whole body, | 
In the beginning of a tertian feaver the morbi- i 


fick, caufe going to the heart makes them breath- 


lefs, fighing, and lazie, becaufe the vital be- | 
ginning is oppreffed, and the blood is driven a- | 
gainít the Jungs, and thickned, and finds no paf- | [ 


being cured’, we have notwithftanding | 
obferved, thata feaver, and other horribleSymp- f 
‘toms have enfued :^Becaufe the contagion being | 
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I) fage (I fpeak this, having had experience. from 


the diffe&ion of them that have dyed in. the begin- 
ning of the acceilion ) then the pulfations are 


-always frequent, little, and fometimes diforder- 


ly + But the heat beingincreafed, and the matter 
obtenuated, the wayes being open, and paflages 
made, the wholebody grows hot, the pulfes be- 
come greater and more vehement, the Paroxifm 
of the feaver growing higer,to wit,the preterna- 
tural heat being kindled in the heart, is diffus'd from 


thence by the arteries into the whole body, to- 


gether with the morbifick matter, which by this 
means is overcome and diffolved by na- 
ture. 

Likewife, feeing medicaments outwardly ape 
plied, ever ufe their force within,. as ifthey were 
taken outwardly, (Coloquintidaand Alves loofen the 
belly ; Garlick applyed to the foles of the feet, 
caules expectoration 3 Cantharides move urine, and 
cordials do corroborate, and infinite of this 
kind.) From hence it is conftantly averred , 
perchance not without caufe, that the veins, 
through their orifices, draw a little of thofe things 
which are outwardly applyed, and carry it in 


with the bloed, after the fame, manner as thof£ 


in the Adefenterie do fuck the Chylus out of the i»- 
teflines, and carry it to the //ver together with che 
blood. 

In the Adefenterie likewife, the blood entering 


into the Ca//ac arterie, the upper and neather 4de- 


festeries, goes forward to the inteftines , by which, 
together with the Chylus attracted by the veins, it 
returns through the many branches of them 


into. the Porta of the diver, and through jt in- 
4 G 4 to 


l 
| 
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to the vena cava, fo it Comes to pals, that the [i^ 
blood in thefe veizris imbued with the fame co- 9 lit 
four and confiftence, as in the reft, otherwife ji 
than many believe: for we mult needs believe, qu 
that it very fitly and probably comes to pafs, in | feu 
the ftem or branch of the capular véins, that there | ( 
are two motions; one of the Chy/»; upwards, a- git 
nother of the blood downwardss but is not this fl bi 
done by a main providence of nature? for if fj 
the raw Cbylis fhould be mixed with the con- § 
coded blood in equal proportions, ‘no concodi- 
Laur on, tranfmutation, or fanguification fhould | 
a from thence arife: Butratherlince they are in- | 
terchangeably active and paffive, from the union Bi 
ofthem being altered, there fhould arife a mix- 4 
ture, and a thing of a middle nature betwixt [ji 
the two 5 as in the mixing of wine and water, | 
| there is begotten a wine.foyl: Bat now, wbhea d 
i with the great quantity of blood which paffes by, | 

| a part of the Chylws is mixed after this manner, 
and asit weré in no remarkable proportion, that | 
doth (as Ariffotle fays) more eafily come to pafs.; |) 
as whén one drop of water is put into a Hog- i 
Jhead of wine, or on the contrary, the whole |) 
is not mixed, but it is either wine or water | 
fo in the Mefferaick veins, being diffe&ed, there Eu, 
is found a Chylws, not the Chylus and blood a [Pi 
part, but mixed, and the fame both in colour f v. 
TR and confiftence to the fenfe, 2s appears in thé | iri 
reít of the veins 5 in which notwithítanding, be- E ju 
M . &aufe there is fomething of the Cbybs incon- B uw, 
Mn cocted , although infenfible , Nature hath placed f 


c 
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i the diver, in the Afeanders or crooks of which it f y, 
l^ is delayed, and receives a fuller: tranfmuta- | 
i. i ee tion, | 
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fton; leaft coming too foen raw to the ear, 
MBit fhould overwhelm the. beginning: of life. 
it! Hence in Embryons there is no ufe of the Ji- 
Iver where the: Umbilical veis doth apparently 
in) pafle through: the whole ,|:for there ftands out 
of the porta of the liver à -bole or Anastomofs, , 
| that the biood. returning from. the iarefins .of 
the birth, pafling not through the Jiver , but 
(i the forementioned Umbilical vein, might, go to 
.| the heart, together with the mothers blood: re- 
turning from the Placenta of the wombs from 
whence likewife , in the firft forming , of the 


it.) birth, it comes to paffe, that.the diver is made 
o daft. We likewife in.a- womans untimely birth, 


have obferved: all the members fhaped , the .Ge- 
pitals diftindly, and yet fcarce any foundati- 
on of the diver to have been laid, | And truly 
fo long as the members (as likewife the peare 
jt felf in the beginning) are all. whole ,, and 
that there is no rednefle conteined in, the, veins, 
| you fhall fee nothing but a.rude collection. as 
it were of blood, without the veffels; inítead 


.[tof the liver, which you would think to ,be fome 


| brufe or broken veins, | 
1» There are in an Zgg-as it were two Umbili- 
ca) vellels , one pafling through the whole 4- 
Ver, from the white , and going. directly to the 
heart; the other going from the yolk, and end- 
jing inthe vena porta. For fo it 1s, that a Chick 
‘is firft only nourifhed and found by the white , 
'and: afterwards by the yolk, after. its perfeai- 
| ^on and exclufion; for the yolk may be found 
to be conteined in the belly of the Chick, ma- 
ny dayes after the hatching , and it is ie 
sable 
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table to the nouriíhing of milk®in other ,crea-] 


tures. But we (hall fpeak of thefe things more 
conveniently in our obfervations concerning 
the forming of dirths , where: there may be 
‘many a gp of this nature, why this is firft 
‘made and perfected , and that afterwards; 
and of the principality of Members, what part 
is the caufe of another , and many things 
CTikewife concerning the besrt, As why (as A- 
rift. de part. Anim. 3.) it was made the firft 


Confiftent, and feems to have in it life, moti- 
“tion, and fenfe, before any thing of the ref 
"of the body- be pérfeded: And likewife of 
the blood, why before all things, and how it 
has in it the beginning of life, and of the crea- 
ture, why it requires to be moved and driven 
up and down; and then for what caufe the heart 
'feems to have been made, | 

After the fame manner in the fpeculati- 
‘on of pulfes, to wit, why fuch are dead- 


‘ly , others not’;° and in all kinds by con. 


‘templation of their Caufes and Prefages , 
what thofe fignife , and what thefe , and 
why. | : | 
Likewife in the crififes and expmrgations of 


Nature; in nutrition, efpecially in diftributi-] 


on of the. nutriment ; and likewife in all fluxi- 
ons, &c. 
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Laftly , in all parts of Phy/fick, Phyficloe Me, 
gical , Pathological , Semeiotich, , Therapentick, A 


when I do confider with my felf how many ii 


queftions may be determined , this truth and 
light being given; how many doubts may be 


folved ;, how many obfcure things made clear , Mf, 
Ig 
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Wi find a moft large field ; where I might’ run 
pout fo far, and enlarge my felf fo much, that’ 
igit would not only’ {well into'a great Volume, 


uy which is not ‘my intention, but even my life 


sig time ‘would be too fort ta make an. end of 


| "Therefore in this places that is to fay, in 
|ithe following Chapter , I. fhall onely endea- 
(s A vour-to refer thofe' things to their proper ufes, 
tff and cáufes, which do appear in' the Adminiftra- 
[ton of Anatomie; about the fabrick of the heart, 
Rand ‘arteries : for there where 1 intend to ad— 
|drefs my felf , very many things are found 
B which receive light from this truth, and do in 
|return make it more clear, which I defire to a- 
dorn, and confirm by Anatomical arguments, be- 

| yond all the reft. 
| There is one thing, which although it ought 
i to have place too in our obfervations con- 
cerning the ufe of the Aside, yet will it not 
| be impertinent to take notice of it here by the 


) From the (plenich veins drawn down into the 
| Pancreas, there'arife veins from the upper part 
B of ic: the Coronal, Poftick, Gaffrick,, and Ga- 
juif JPrepiploick,, all of which, with very many bran- 
i) ches and tendons, are difperfed into the vex- 
‘tricle, as the meferaicks are into the inteffines: 
(ol Likewife from the inferior part of this /ple- 
ul. WHER, dawn as far as the Colon and Eonganen, the 
| Hamorrhoidal vein is deduced, The blood ree 

i) turning through thofe veins by both wayes , 
| and carrying the raweft juice with it ( hence 
op from the ventricle, that which is waterifh Me 
|| thin, 
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thin, the chilification being not as yet per. | 
fected ; from thence that which is groís. and | 
terreftrial ). in this branch of the /plenick , by] 
the permixtion of contraries , it is convenient, | 
ly, tempered 5, and Nature mixing thofe two.| 
juices of more difficult concoction, by reafon | 
of their contrary indifpofitions, with great a- B 
bundance of warm blood, which (by reafon 9! 
of.the abundance of arteríe: ). flows abundant. §! 
ly from the /r, it brings them, being .now | 
better prepared ,. to the porta of the Aver, and M 
fupplies and recompences the defe& of both by | 
Ínch a ftru&ure of the veins... i. ME 


? 
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CHAP. XVII, 

uta | |] 

ln Zhe motion and circulation of the blood zs confirmed i i 

Wut] By thofe things which appear in the heart , an : 
from thofe’ things which appear in Anatomical. dife 

fection. | 


| Y Do not find the heart in all creatures to bea 


i 
{ 


“A diftin& and feparate part for fome, as you | 
(would fay Plant-animals, have no heart 3 Colder | 
creatures of a fofter make, and ofa kind of (imi. | 
ary conítitution, fuch as are Palmer. worms, and | 
} Svails, and very.many things which are ingens | 
| dered of putrefaction, and keep not a. fpecies ; | | 
| have no heart, as needing no impulfor. to drive | | 
| the nutrimenr into the extremities: For they have | | 
a body connate and of one piece, and indifting | 
| without members 5 fo that by. the: contraction | 
| and returning of their whole body, they take in, | 
| expell, move and remove the nourifhment, being / 


| called Plant-animals , fuch asare Oyflers, Muasfles, 

Sponges, and all forts of Zoophyes, have no hearts 

for inftead thereof they ufetheir whole body, and | — 

| | this whole creature.is as a bearz. | 
| 


In very many, and almoft all kinds. of Infe&s; 
by reafon of the fmallnefs of their: Corpulency, 
we cannot rightly difcern; yetin Bees, flies and 
walps we may by the help of a perfpeciive glafs. 
You may likewife fee fomething beat in dice, in 
which moreover you may clearly fee the paffage 


| of 
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Of the nourifhment through the inte/fines ( this]| 


Animal being tranfparent) like a black fpot, by] 


helpof this multiplying glafs. But in thofe that] 
have no blood and are colder, as in Snails, Shel'al 


filo, Crufted-Shrimps, and the like, there is a little 


part which beats ( like a Zizt/e bladder, or an ear)M. 
without a heart, making its contraction and. pulfe]" 


feldomer, and fach a one as you cannot difcern E air 


pongly 
mutter 


butinfummer, orinahotífeafon. .- 
In thefe creatures this particleis ordained too, 
that there is a neceffity of fome impulfion for the 


IU 


diftribution of the nourifhment, by reafon of the 
variety of the organick parts, ot. the thicknefs of| 
their fubftance : but the pulfations are made 


pnels 
And i 


feldomer, fometimes not at all, by reafon of their g’ 


coldneffes, as it is meeteft for them, being of a. 
doubtful nature, fo that fometimes they feem to} 
live, fometimes to dye, and fometimesto live the 

life of an animal, fometimes the life of a Plant, 
This is likewife contingent to thofe Infedts 
which do lurkin the Winter, and are hid as if) 
they were dead, and do only lead the life of a | 
Plant, but whether this do likewife happen to fome. 
creatures thathave blood, as to Frogs, Snails, Ser- 
pents, Swallows, we may not without reafon make | 
a queftion. | 
In creatures whichare alittle bigger, and hot: | 
ter, as having blood in them, there is an impul- | 
fion of the nutriment required , and fuch a one | 
perchance as is endued with more force; therefore 
in Fifbes, Serpents Snakes ,S nails , Frogs,and others of | 
the like nature, there is both one ear, and one ven- | 
tricle of the heart allotted, whence rifes that moft | 
true Axiom of riff. de parr, Anim,3, That no crea- - 
ture 
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Sure having blood does want a 
"i 


isa lin : 
aru. Ihat in creatures yet greater , hotter , and 
[nore perfe&, (as abounding with a great deal of 
hotter blood,and full of fpirit) there is a ftronger 
land more flefhie heart required , that the more 
Itrongly, more fwiftly, or with greater force the 
inutriment may bethruft out, by reafon of the 
bignefs of the body, and thicknels ofthe habit. 
| And moreover, bea that more perfe& crea- 
uptures need more perfect aliment, and a more a- 
of hag bundant native heat, that the nutriment. of them 
ng of Day be conco&ed, and acquire a further perfe- 
(p etion, it was fit that thefe creatures fhould have 
em tg , ; ; i 
lungs, and another ventricle, which fhould drive 
ithe nutriment through them. 
| Soin whatfoever creature there is /angs, there 
ds likewife in them two ventricles of the heart, | 
the right, and the left, and wherefoever the right | 
lear isin any, there isthe /efr, not on the contra- | 
| ry,that where the deft is, there is the right one too; | 
| that I call the Jeft vestricle wh.ch is diftinguifhed | 
fin place, but not in ufe from the tother, which 
‘doth diffufe the blood into the. whole body, | 
not into the /yngs alone, hence the /eft ventricle 
feems to make up the heart of it felf, being 
| placed in the middle, and fo fenced with high- | 
er ditches, and framed with greater diligence,that 
| the heart feems to have been made for the /eft ven- 
E tricle’s fake,and the right ventricle feems as it were a 
| fervant to the:lefr, and does not reach to the 


top 


n 
|| " 
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top ofit, and is made up of. a thinner threefold | i (o 
Wall, andit has, as Arifforle Lays, a kind of artt- fy dii 
culation above the /eft, and is more capacious, 2$]; 
adminiftring not only matter to che efr, but gis [uec 
ving nourifhment likewife to the /zz;. Too | 


more m 
But it isto be obferved in Embryons thefe are far f. Anti 
Otherwife, and that there is no fuch great dife |, 
ference of the ventricles , but like two kernels in [ua 
a nut they are almoft equal, the corner of the}; | 
right reaches the top of the left, fo that in them fru 
the heart hath as it were a double top at thé]. 
point. Thefe things come to pafs becaufe im], 
them whilft the blood does not pafs through the D. , 
lungs, asitdoes pafs from the right bofome of the lu 4 
heart to the left, both the ventricles do perform alike J... 
the office, bringing the blood through from the [.... 
uena cavainto the arteria magna by that oval hole 
and arterious paffage, as hath been faid, and do 
equally divide it into thé whole body ; whence ]. 
proceeds an equal conftitution. But when it is. 
time that the /uags (hould be ufed; and the forefaid | 
unions begin to be ítop'd, then does this diffe- 
rence of ventricles begin to bein their (trength, as f 
likewife in the reft, becaufe the right drives only 
chrough the /z;s, the left through the whole Jf, 
body. | 
There are befides thefe in the heart alfo tendons; 4. 
as I may fo fay,or flefhie twigs,and very many fi- 9," 
brows connexions, which Arif. in his book de refpir. M^ 
and de part. anim. 3. calls nerves, of which fomé | 
apart are ftretched with divers motions, and are | 
partly hidden in furrows with deep ditches a- B^ 
bout them in the walls and mediaffin, and they are B" 
like a kind of little mu/cles which are underor- 
Oud KS NM iy dained, | 


Bv 


€ 


Df the motion of the Deatt ac. 07 


Jg dained , and fuperadded to the heart , as auxili- 
WI aries, for the further expulfion of blood, that like 
B the diligent and artificial provifion of tackling 
in a Ship, they might help the heart contracting it 
felf every way, and might fqueeze out the blood 
fully and forcibly out of the ventricles. 
And thisis manifeft from hence , becaufe fome 
"B animals have them, fome not, and all which have 
B them are (tronger in the /efz ventricle thanin the 
Jp right. fome animals have theminthe /efr, and not 
B ac all in the ripht,: in men there are more of them 
MP inthe /eft than in therighr, and morein the vez-, 
| tricles than in the cars , and in fome ears almolft 
| none; there are more of them in brawnie,mufcu- 
JM Jous and rural bodies , and fuch as are of 
SE rougher habit of body, than in thofe which 
fare tender , and in Women there are few. 


| CD, 


Inthofe creatures in which the ventricles with- 
"6€ in are fmooth , altogether without fibers and ren- 
IE dogs. and which are not cleft into ditches (as als) 
E moft in all little birds, Serpents, Frogs, Snails, and | 
® the like, in the Partridge likewife and the Hex ,| 
andthe greateit part of Fi(hes ) in them neitber| 
| thofe erves or fibers mentioned , mor the rbrez- 
| fork’d portals are to be found inthe ventricles. In 
| fome animals the right ventricle 1$ (mooth within , 
| the /eft has thofe fibrous connexions, as in the Goo/e, 
E Swan, and greater birds : In chem the fame caufe 
"E isalledgedas imall, feeingtheir /uxgs are fpon- 
| gious and foft they need no fuch force to impell 
| the blood through them, therefore in the right 
"B ventricle either they have no fibers , or eife fewer 
| atid weaker, nor are fo Heíhy and comparable to 
| | H Ataf 
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Adufeles, but id the /ef# they are flronger and}. 

more in number, more flefhy and muículous ,f° 

| becaufe the. /efe ventricle hath need of more] 

, | ftrength and force; - by reafon that it ought tof. 
| purfue the blood farther through the whole body. 

From henceit islikewife , that the /efr veztricle[. 

| poffeffes the middle of che heart, and hath a wall" 

| threefold thicker, and is flronger than the zig/z| ^ 
| ventricle. Hence all creatures, men  likewite ,| 
|by how much the habit of their flefh is harder[: 


|] 


[ou more folid., and by how much more theirf 


outward members are more flefhy, and far-] 
(theft from the heart, and brawnie, fo much 
more fibrous, thick, robuít, and mufculous a 


In 


heart have they , and this is neceffary and clear], 
on the contrary, by how much the more they | : 
are fine-fpun, of a fofter habit, and of flen-' 
derer bodies, fo much the fofter , flagging and] 


lefs fibrous heart within (0r not at all) have chey. [ 
Likewife confider the ufe of the portals, which’ 
were made for that caufe, left the blood once] 
let out fhould be returned to the heart, and ast" 
well in the orifice of thearterie , as of a vein, | 
they are up-lifted , and enterchangeably join- | 
ing, they make a three fquare line, fuch as is} 
imprinted by the biting of a Swallow , that be- T5 | 
ing fhut more clofely they may hinder the reflux pts 
of- blood. Likey 
There are three forked portals in the entry [^55 
of the vena cava , and arteria venofa, | 
when the blood is moft driven out it fhould] 
fall back, and for that .caufe they are not. in| 
all creatures, and in thofe in which they are,| 
they do not feem to be made by the fame] 
diz T 
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iligence of: Nature , -bur in fome they. are 
1ut more exactly , in others more carelefly 
nd negligently ; therefore in the. /ef£. ven- 
ricle, thay for the greateritmpulfion there may 
ea.clofer ftoppage, there are only two like a 
Mitre, having rendoxs reaching out far, even 


eri lO the conus of it, through its middle, that 


hey may be moft exa@ly:fhut. This: perchancé 
heceiv’d Aristotle , in making him believe that 
_Ihis ventricle’ was double.; the divifion being 
ade athwart, left the blood fhould fall back 
gain into the arterie; and by that means the’ 
trength of thedeft ventricle in driving forth che 
Hood into the whole body fhould be deftroy- 
d, therefore thefe porrals do much furpafs 1n | 
ignefs, ftrength , and exact fhutting , thofe | 
which are placed in the right. Hence likewife 
|, pt neceflity , no heart is feen without a ventri- 
{ve , fince it ought to be the well-fpring; foun- 
ain ; and cellar of blood. The fame does not 
ilways happen in the £raiz 4 for almoft all forts 
9f birds have no ventricle in the brain, as itap- 
‘ears in: the Goofe and Swan, the brains of | 
ve Wthefé , although the drains of a Conie be almoft | 
ns big, yet the Coxie hath ventricles iti the brain,the 
|Goofehas not, . 3 5s 

| Likewife, wherever there is one weztricle,there 
hangs by it'an ear flagging , cuticular ; hollow 
within, full of bloods where there are two 
Iuevtricler, there are likewife twO ears; on che 
,[contrary; there is only one ear in fome' crea- 
tures, oratleaft a bladder anfwerable to an ear; 
‘or the vein it felf dilated (but not the ventri- 
ppere of the heart ) making a pulfe inftead of the 
4b 1 ERAN SS QD heart 


100 quatomícal Crevciles ——— | 


0r 


Hone f 
he nt 
wil 


mide, 


| 


heart , as it appears in Hornets, Bees, and o7] 
ther Infe&s , whomI believe I can demonftrate| 
by fome experiments, to have not.only a pulfe 
but a refpiration likewife in that place which] 
they call thetail ; whence it happens that it is id 
lengthened and contracted, fometimes oftner, Wd 
fometimes more feldome, according as they] tma 
feem more panting or to be more indigent otf in 
air; but of this in the treatife of R efpirati-] 4‘! 
on, It is likewife manifeft that the ears do beat? : 
and contrat themfelves, as I faid before, and] Y 
l cat the blood into the ventricle , whence jt is^ 
d . that wherefoever there is a veztricle there an earg™ ? 
isrequi'd, notonly (asis commonly believed)f^ " 
that it may be the receptacle and cellar of blood, f] V 
(for what needs there any pulfation for the retai p" 
ning of it? )but the firlt movers of the blood are abr 
Waal the ears, efpecially theright, being the firft chinggiion, 
Bi that lives, and the laft that dies, as before is faid; But py 
for which caufe they are neceflary , that. they[  , 
my ferve to pour the blood into the ventricle. Bute "" 
the ventricle immediately contracting it felf , doth! is that 
more conveniently fqueeze out; and more vio tlc 
lently thruft forth the blood, being already in Moi 
motion s.as when you play at ball, yon can ftrikeptuli 
it farther, and more ftrongly, taking it a /a vole pnt 
than you could onlythrowing it out of your handfftui 
Butiikewife, contrary to the vulgar opinion pits: 
becaufe neither the heart, nor any thing elfe carpitte) 


I fo extend it felFas that it cán attra& any thing irc 
d ics diaftole (unlefs in its return to its former cong 
iti ftitucon; being before fqueezed like a fpunge jv. i 
hi but itis certain, thatall local motion comes firft i laf, 


5 Lol anddiditake its beginning , fromthe: contractios) Tm 
EM | e QU 
"ES | 3 , | 


ind ol 
min fome particle ; therefore by the contraction 
mf the ears , the blood iscaít into the ventricles as 
«will Open’d before , and by the contraction of the 
» quentricles, it’s thrown farther and removed, 

f Which truth concerning local motion , and frac 
atte immediate motive organ (ia all creatures in 
cent of /Bich a motive fpirit is primarily) is contractable 
b . . ^ yi D 
binis Arif. fayes in his book de fpirat. and elfe- 
igi ere, and that Arifforfe did know the mu/cles 

Wihen he did refer all che pains and motion in 

Éreaturgs tothe zerves , or that which is contra- 
enupeable, and therefore call'd thofe tendons in the 
lil eart , nerves I hope it fhall be made clear if 
Wt any time I fhall have liberty to demonftrate 
pm Oncerning the motive ergass Of creatures, and 

the fabrick of the z(cles , from my own obfer- 

rations. i 

4 But purfuing our purpofe concerning the ufe of 
ihe ears, which we did demonftrate was to.fill 
the ventricles with blood, we fee it comes to 

Inafs , that the thicker and more compact the heart 

als, and of agroffer wall, the more vervows and 
dMpu[culous the ears are to draw in and fill it 3 and 
iin thofe in whom they are contrary wife,it does ap- 
| Min them as a bladder of blood,or a membrane 
Ironteining blood,as in fithes,for there the bladder 
(which is in lieu of the ear is very thin, and fo large 
ibat the bears feems to fwim above it ; buc in thofe 

- düfhesin which this bladderis a little more flefhie, it 
feems very precifely toemulate and counterfeit the 

Jangs, asin the Barbell , Tench, and others. 

| Infomemen, to wit fuch as are brawnie, and 
of a rougher habit of body, Ihave found the right 
pear fo ftrong and fo neatly made up within, with 

H 3 Bom 
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the various contexture of fibers, thatit did feem Der 
to beequalin ftrength to the ventricles of other duo 
men 3 and truly I did wonder that in divers meg | 


BIE there fhould be fuch difference. But it is to bed Th 
d | i obferved , that in the birth ,thejears are far grea- IL qu 
HET ter thanthey ate in it proportionated, becanfe bes |: 

L4 fore the beart is made, that it may do its own fune amy 
Mi ction, (as before was fhewed) they do the office OF itor: 
Hi the heart. wm 
H But the thingsthat I obferv'd concerning the main 
forming of the birth which Imade mention Of [hos 


before, and Ariffotle confirms in an egg, do add à] yore, 
great deal of credit and light to the . bu(inefs zu 
firit, whilft rhe birthis as it were a tender worm |p my 
and whilft it is yet (as is ufually) fpoken in the | 
milk, there isin it a little bladder. or ba 


g Which) dy of 
beats, and as it weré a portion of the umbilical ds, 5. 


vein afterwards, when the birth being Ihaped, Vin i 

| begins to havea ftronger corpulency : this littledouin 
| bag becomming more flefhy and robuft (changing p, 

its con{litution) turns into esr; , above, which... 
the body of the heart begins to {pring, as yet exa oon 
ecuting no publick office; but the birth, whem mos. 
"tis already form'd, and that the bones are difting Li, ,, 


from the flefh, and it isa perfe@ Creature, ando... 
then the heart.is,}.,..°) 


that it is felt to have motion, 

bots found beating within, and does transtufe the}, 

blood as I have faid out of the veveinto the eril vs... 

terte through both the ventricles, 9. 3 nm Lr 
So Nature beirg perfect and divine 


, and making) üt 
nothing in vain,neith 


Y er Save a heart to any where Tula 
1 | 24 * -- { "1 i| 
l1 there was no need, nor made it before there was We 

1 'T any ufeforit, but by the fame decrees in the ia 
Bay | st ; : ; AV LAC 
i id 
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ed forming of all asimals pafling through she toniti- 
m |tutions of all creatures (as [may fayin the eg 
in |W'orm, and birth) 1t acquires its. perfection inthem 
T all, Thefe things fhall be confirmed. elfewhere 
PB by many obfervations in the forming of the 
sU oirth. , see 
foe Laftly, -Hippoc. in his Book 4e Cora, did not 
tM without reafon callita mz/cle, feeing the action 
. and fuadion of both is the fume , viz. tO con- 
i Hl trad it felf; and move fomewhat elfe, that is,the 
Hipp blood. : 
^il ^ Moreover ; from the conftitution of the, fiers, 
lit and their motive frame , as likewife in the ma/cles, 
‘Worm we may fee the a&ion and ufe of the heart. All 
‘inh Anatomifts have obferv'd with Galen , that the bo- 
ibid dy of the! bearevis made with feveral draughts of 
mia fibers freight; thwart , and crooked , butia a 
i) heart , being boyl’dthe £ructure of the fibers is 
B found co be otherwayes. 
ing) - For all che fizers in the walds and in the inclofure 
vill are circular , as they arein.a Spaintier, but thofe 
yi which are in the tendons ftretched out in length,are 
well crooked ; foit comes to pafs that when all che f- 
lid Bers are contracted , it-bappens thar the top ds 
ul. brought tothe bottom by the rezdons, and the walls 
bot iM are’inclofedina round, andthe /esr? 1scontra- 
‘let @ed every way, and the ventricles {trengshned. 
heal Wherefore (ince the action of it’ is contraction , 
we mult needs imagin chat the function of itis to 
wi thru& blood out into the arteries. 
wu Nor mut we difagree from <Ariffotle concera- 
“fl ing the principality of the beart,.and that it does 
ror receive motion and fenfe from the grain , nor 
H 4. blood 
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blood from the ver , but thatisthe beginning of Wir 


the veins , and of theblood , and the like ; Sec- JJ : 


ingthofe that endeavour to confute him omit that | | 
chief argument, to wit, That the heart is the firft | 


fubfiftent, and that it hath blood , life, fenfe f: 
and motion before the brain or diver were made, or Be 
appeac’d diftin@ly, at leaft before they could per- fi: 


form any fundion. ^ Tothis add, That the heart, d 
asa certain internal aga? coníits longer, as if fj 
Nature by the making of this firft, would have the f 
whole animal afterwards to be made, nourifh'd 
preferv'd, perfected by it, as its own work and fii 
dwelling place. The heart is as it were a Prince in Mii 
the Commonwealth , in whofe perfon is the firft | 
and higheft government every where 5 from which | 
as from the original and foundation , all power in 
the animal is deriv'd, and doth depend. i 
" Butbefides very many things about the arteries | 
do likewife evidence and confirm this truth; when | 
it is confider'd why the arteria venofa does not beat 
fince it is numbred amongft the arteries ; or why | 
thereis a pulfe found in vena arteriofa, fincethe | 
pulfe of the arteries arifes from the impulfion of 
blood; or thatthe arteries in the thicknefsof their gl 
tunicles, and the ftrength of them, do differ fo 
much from the veins, becaufe they bear the force of | 
the impullion of the beart,and breaking out of the | 
blood. : | 

. Hence, (ince Nature who is perfect, makes no- 
thing in vain, andis fufficient in all things, the 
nearer the arzeriesare to the heart, the more they 
differ from the veins in their conítitution, and are 
more robuft and full of ligaments, butin the fur- | 
theft difperfions of them, in the hand, foot, brain, 
gil Lee 2s | mefenterte . 
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imefenterie , and fpermatick veffels , they are folike 
fin their confitution, that earneftly viewing their 
Itunicles, itis a hard bufinefsto know one fromthe 
other. 

And this is fo for juft caufes. | For the further 
the arteries are diltant from the heart, by fo- much 
WHefs ftrength a great deal are they ftruck,the ftroak 
of the heart being weakned by the great diftance, 
(Add to this, thatthe impulfion of the heart, fince 
it muft needs be fufficient in all the trunks. and. 
branches of the arteries, it is leflened at every par- 
tition, as being divided , infomuch that the laft 
in| divilions of the capillares arteriofe feemto be-veias; 
‘not only in conftitution, but likewife in function, 
itor do not give a fenfible pulfe, -or.none at all, or 
invelfe not alwayes, unlefs the heart do beat more 
forcibly , or fome little arrerie be) dilated , or 


"more open in fome part. Hence it comes, that 
‘fometimes we may finda pulfe in the teeth, fome- 
‘times in the gums, and fometimes we cannot.From 


l 


‘hence I did certainly obferve, that Boys whofe 
; pulfes are alwayes fwift and frequent were in. an 
undoubted Feaver, by this one token ; as likewife 
‘in tender and delicate people by griping of their | 
fingers, I could eafily perceive by the pulfe of| 
| their fingers when the Feaver was in its ftrength. . | 

On the other fide, when the heart beats faintly, 
not only not in the fingers, but neither in the 
of) Wrift, nor in the temples can any pulfe be felt, as 
jc [| in fainting, hyfterical fymptoms, defect of pulfe, 
weak people,:andthofethatare departing. |. 
Here Chirürgions are to be admonithed, left 
.[ they be deceived 3 becaufe in the cutting off of 
;, J| members, the cutting away of flefhy tumors, and 

| : in 
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| n 
in-wounds, the blood does indeed come forcibly | 
out of the arrerie, but not alwaies with leaping, f. 
and that the fmall arteries do mot beat, efpecially i£ f. 
they be tyed with a ligature. | Befide, that thé veza gy. 
arteriofa hath not only the conftitution and ruzicle ]. 
of an arterie, but chacit does mot differ fomuch inl 
the thicknefs of the zu»icle from the veissas the. 
aorta. . Thereafon is, becaufe-the. aorta abides al. 
greater impulfion of the blood from the /efr ves- J.- 
tricle, than that does from the vigbr ; therefore itl. 
has the conftitution of the txzaicles fo much the fof. 1) 
rer than the aorta, by how much the right ven- 
tricleof the heart is weaker than the left : And ‘by 
how much the contexture and foftnefs of the dangs 
does abate from the habit of the body and flefhy fo. 
much does the twricles of the vena arteriofa differ | 
from that of the aorta, | 0 100 
: Allthefethings do conftantly keep proportion |. 
 inmen, for themore brawny, mufculous, and of] 
harder habit of body they are, and the ftronger, 
thicker, and more: fibrous heart they have, fo | 
much the more anfwerable ears and arteries ^ pror. 
portionably they have in thicknefs and in ftrengthi | 
Hence inthofe creatures, the ventricles of whofe 
hearts are {mooth within, without roughnefs, .por- | 
tals, and with a thiüner wall, as in Fiber, Birds |. 
Serpents, and. very many forts of creatures, in] 
them the arteries differ very little or nothing from | 
the thicknefs of the veia. | LI 

Befides, the /uzes have fuch large veffels, ‘their | 
vein and arterie, that che trunk of the arteria venofh | 
does exceed both the crural and jugular branches, | 
and are fo full of blood, as by experience and my | 
own eye-fight (nor was I deceived in the infpeai= 

on | 
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,on of thofe things which I faw ih diffe&ed crea 
| tures) that upon the wounding of them, all the 
E whole blood has run out; the caufe, by reafon 
E that in the lungs and in the heart is the fountain, 
ip, cellar, and treafure of blood, and ftore-honfe of 
vp its perfection. 
| Likewife we fee in Anatomical diffe&ion, that 
| the /eft ventricle and the arterig verofa does abound 
.. B with fo greata quantity of blood, andindeed o£ 
WM the fame colour and confiftence with that with 
| which the right ventricle and the vena artertofa is fil- 


.p led, alike black and clotted, becaufe the blood 


pafles hither from thence continually through the 


a | lungs. 


a tution, and all things elfe, 


"M and indeed to confirm it, and 


M pointed, 


|. Laftly, theveis called arreriofa , commonly has 
‘ym the conititution of an arterie, the arteria venofa of 


E a vein, becaufe in truth, both in function, confti- 


| thatis an arterie, and 
this a veis, otherwife than is commonly believed ; 


| beides, the vena arteriofahath {uch a wide orifice, 
| becaufe it carries a great deal more blood than is 
neceffary, for nourifhing of the /zz;. 
| All thefe Phenomena’s to be obferved in diffe&i- 
J on, and very many more, if they be rightly weigh- 
| ed, feem to clear the forefaid truth abundantly , 
| withall to go againft 
Seeing it is very hard for 
any other way than we 
at caufe all thefe things are ap- 


| the common opinion : 
M any to demonftrate by 
B havedone, for wh 


Pots Noho. 
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lo which ave handled the honours and reverence 
done to the Inventors of Arts, the liberty of 
opinion more efteemed, Truth is the foundati- 
on of the Art of Phyfick, Harvey is the Au- 
thor of the Circulation of the Blood, by which 
many Pofitions of the Antients are overtur- 
ned; the veaon of the Authors writing a brief 
rile of the compend of Phyfick. 


SE = OW much thofe were efteemed, who 
Ze) amongft the Antients earneftly en- 
deavouring for the common good, 
and watchfully caring for the fafety 
of their Countiymen, did communicate their in- 
| ventionsand labours to their cox vals and pofte- 


Wey tT 
ry. 
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Co the Readers, ie 


rity ; Rewards of old propounded, and Ho-}\;, 
nours conferred upon them do fufficiently fhew. |), 
The Inveriters of Phyfick were number'd amongft] |. 
the Gods; thofe that did excell in their Stue}, 
dies, and inthe Liberal Arts, being number'd J. 
amongft the Mufes, and the inhabitants of Pars | j 
na[[ui, wereall adorned with divine honours. | j 
This was alwayes the care of Cities, Common-[.^ 
wealths, and founders of Kingdoms, to incite}. 
the wits of their Subjects by fuch rewards, as]. ° 
with a delight and prick to the beft Arts and | 
Sciences: Nor were they content with this,[. 


but in diverfe places by their great pains hoti-| 


fes have been built, by which they might al- T^. 
Jure ftrangers who were excellent in learning, f, 
who were to be entertain'd upon the charges) E 
of the Publique, with the additionlikewife off." 
There are likewife Colleges d 
ere&ed for the teaching of youth, which being" 
imbued by the learning of Mafters, and ten- [" 
ding tothe like honours, were invited to . add [^ 


rich rewards. 


their own Inventions to thofe of the Antients , 
by new rewards. Neither by the careful 


diligence and endeavour of pofterity, was 
there any thing thought to be derogated| l 
from the deferts of the Inventers of Arts, f" 
as if they had not taught the Art intire Bf 
Better it was | 


and abfolute in all points : 
that the ground-work was laid by them, upon | 
which, as upon a path or way, the Sons} 
of | 


i 


ies 
fite 
3 
let 


a Co the Weavers. 
B Of Art might walk, that they might fitly be 
E. faught in Sciences , orbeing inflan'd with the 
E love or'defire of knowledge, they might be 
"E Advanc’d to higher things. “The old Manbe- 
| gins his pofitional doctrine, Art 1 long, life 
E fort, well confidering the bufnefs, the 
nol length of our Art hath not only vanquifhed 
" One mans life-time , bnt all ages; Which ha- 
| ving as yet notreceived perfection, will in the 
| time ofour pofterity, perchance, never find it. 
"E 5o ready are otcafions for fearch ; and fo great 
Ie I the difficulty of judging ; efpecially if being 
v bound by the certain rules of the mind, they 
-. 4 be hinder'd to run out further for the fearch of 
É the trüth. ‘The never-enough efteen’d Inter- 
] preter of Hippocrates in ‘his 3. B. Wat. Facutz. 
] Cz. 1o: Whofoever , fayeshe , (not fpeaking 
"E any thing of the perfection of Art) defires to 
| know any thing move than ordinary , ought to 
P excell others , not only tn the radtments of leara- 
| ing , but allo be poffef? with a mad love of truth, 
| endeavoting day and night, to learn thofe things 
A which are taught by the mft famous men , wage, 
E [pend much time 1n fearching , and confider vehat 
| things agree with thofe things which are obvi~ 
SM ows to the fenfe, and which do difagree. Be- 
UM fides che fame Galen does fo much efteem the 
"E freedomrof fearching out ofthe truth; that in 
6. Epidem. Apbor. 7. Be calUd it a tyranny 
| that any body fhould “be reftrained to any 
boi I one 


Co the Reavers, | 
one opinion without handfome demonftrations, Jie 
Likewife 6. Epid. Sect. 2. Aphor. 1 7., he does | 
fharply.reprove thofe that bequeath and | 
give themfelves over to their mafters: without | 
examination. Whofoever, fayeshe, aces con- | 
fefs themfelves to be the fervants or waiters of sch 
any per[om , thofe fo [oom as they find any thing |ui 
written by him, prefently approve of it, both Vuk 
ra[bly and. unadvifedly,. From hence it is ma- | Bei 
nifeft, how. candidly. thofe clear lights of [wo 
Phyfick did love the light of truth, to the | 
adorning of Phyfical art and common fafety of 
all; fo that they prefer the freedom, of. enqui- | 
ringafter truth, fifting of reafons , and giving | fy) 
opinion concerning any thing , ( thoughthem- } { 
fe'ves were the guides ) to tyranny and fervi- [ai 
tude, forthe prifons of thefe being broken, a |. ij 
free fpirit is mafter of it felf ; m 


The lively force oth’ Soul o'recame, and paff 

Peyond the walls oth’ flaming world at laff, B 
And ore this vaft in foul aud thought doth drive: |} 
Whence victor he relates what. may arrive,(pow'r | 
What not, how, and by what means t all things | 

A bound is fet, they cannot pafs their hour. | 


Being inftrudted , and as it were bred from ] ... 
my youth in the do&rine that thefe Heroes | 
lef: behind them , I did earneftly embrace the 
precepts given by. them, and that had as it | 

were. | 


Ca the Weavers, 
| were a ftrong tye upon me to defend: them, 
| and. for good reafon, feeing the fathers of 
that art did create us fons of the fame, and, 
we owe it to them: that we have profited. in, 
the art, and we are forced to confefs , that 
we have gain'd the knowledge to which we. 
arerifen, by their affiftance , and. the help of 
| thefe things which we receiv.d from them. 
Befides , the fonnes of art are tyed by an Hip-, 
pocraticall oath to. eíleem. one an other. as. 
brothers, and to efteem of thofe of whom 
they learn'd the art, as of their Parents ; if 
then a fon owes honour and, reverence to his 
father, why fliould not we, who are the 
fons of art , reverence and refpeà our patrons 
and parents ? | 
Upon'their advice; Idid fet down and re- 
folvein my mind , having taken the degree of 
Dodor, to effay nothing in the pradick , un- 
lefs being induced toit bya tryall of reafon, 
or-if I heard any thing weil done or fpokei 
by another, that J fhould endeavour to 
{earch the reafons of the thiag as it came to 
hind, that I might at leaft fatisfie my felf; I 
being thus prepared inmind, it fo happened 
about rs yeares agoe that the Anatonicall 
| exercife of William Harvey , conce'ning the 
0a motion of the heart and blood, did fal! into 
ach, my hands, after it had been out about. five 
(th or, fx years, having d:awn -a great many 
mS. ]a jearned 
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learned men to his opinion in this Treatife, he 
leaving very many Pofitions of the ancient 
doctrine on which [had grounded my felf, he 
was pleas'd to fay, that the blood did not 
move through the vei»; from the ver for the 
nutrition of every part by their attraction, 
but that the fame was driven from the 
heart through the arteries for the aforefaid 
ufe, and that the fuperfluous part did re- 
turn through the ve;z5, that being again re- 
fréfh'd in the heart, and imbued with new 
fpirits, it might be again carried back to 
allthe members, and that it might be return- 
ed again often through the fame way by a 
continual circular motion. This new thing I 
didexamine, which at the firft entrance did 
feem very eafie to be refuted, but being weigh- 
ed in a juft ballance, and. having added to 
reafon my own eye-fight, it was found inex- 
pugnable, nay, ( the very prick of truth enfor- 
cing ) tobe embrac'd with botharms ; what 
fhould I do ? muft Hippocrates be left, Ga- 
len {lighted ? no, if we follow the truth fen- | 
ced with reafon and our fenfe, we are ftill 
Hippocrates his, we are {till Galens. No- 
thing to be contemued , fayes theold man, ze- 
thing to be judged rafbly. Hence he com- 
mands us to examine the writings of the moft 
famous men, when they are obvious to our 
fenfes, ordifagree from them. . Rational and 

dogmatical 


Co the Weavers. © 
| dogmatical Phyfick confifts in true erounds, 
nor is any thing to be thought firm and efta- 
dt |. plifh’d, but what isapproved by truth. This 
lt | Perefie, firft thought to be fo in Phyfick, —, 
tit | grew daily, fo that it walks not only through Wa d 
i^ | thes Univerfities of England ; his. native i 
lt |. Countrey., but likewife through thofe of Ger- Vik 
| many, Frame, Italy, and our Univerfities m 
of the Lew-Gouatries, and befides a great | 

| company of leammed men, it tied alfo the Pro- 

| feffors to it in many places, of whom, fome 

in their publick Le&ures and Difputations, 

|| asalfo by Books written to that purpofe, did 

yi at laft divulge this opinion, with the great 


ig] | applaufe of Students , that you fhall fcarce 
di finda Dodor created , who knows not, yea 
i | does not approve of the Circulation of the 
40 | blood. "But asfromone true Pofition a thou- 


fand confequences'are taken’ agreeable with 


io | xeafon; anda thoufand leaning upon one 
wt | which is confuted do totter and fall ; fo did 
6. | it come to pafs , that by fetting down the Cir- 
culatory motion of the blood, innumerable 
{il | axiomes of ancient writers were overturn’d ; | 
Me | whence it comes, tbatall the order of teack- I 
»j ing is troubled , and the dorine of Phyfick is l 
cin |. endeavour'd and learned altogether prepofte- 

jt |. roufly and confufedly, without any certain me- i 

|. thod, whichought to be eftablifhed by Pofiti- h 
ons link'd together, and marfhall’d in due i} 
order. 3 L3 This 


Co the Reavers, 

This is the reafon that all doe fomewhat dx 
difagree in one thing or other , either in the } | 
Caufe of the motion of the blood » otin the} i 
Manner, or in the Efíe&, or leave it asa) n 
thing too laborious or batefull ito their Col- | i 
legues , not fearching farther in it , after fin 
they had receiv'd , and by their Books publi- | ta 
fhed, approv'd of the invention of Harvey, \ \ 
concerning the Circulation of theblood; be- bo 
ing thereto perfwaded. and. convinced by rea- Hin 
fon, and their owneye-fight. ... But it being not [i 
handfome for me to neglect the fcrutiny of | i 
| this bufinefs , or to ftand in a/doubtfull con- | I. 
i dition , I did undertake to fearch into, and |b) 


| HN 
| | 
| 
| 


examine the.réafon, the.acion, and cute Wi 
Of the parts, and did endeavour through | 
| rarefull fearch to piece up. and Alluftrate | 
| |n a little method that. order which had | 
| been deftroyed, But this.was not done with [y 
fo great filence, : but that there did often a- | 

! tie difcourfes of it amongit my Collegues.and | 

| other my familiars, as likewife, fometimes T: 
| thofe things which did chance to concern the te 
i Circulation of the blood were in our Anato- fu 
" mical demonftrations handled and canyas/d; | 


1 Li 
whence it happened , whilft fome did fearch fy. 
after thefe things, and that ferioufly ,..new Jy 
doubts alwayes occurring ,-they did eartieftly J, 
and friendly entreat me, that I would publifh | " 


for common ufe füch things as in this matter I n 
iquat ACRI alo had Jj 
; ; Bacher [ 


Ade 


| Co the Reavers. 

had ftudied : which althotigh it was trouble- 
fome to me now growing old, it being.two 
and thirty years paft , fince I gave iy: (eif to 
praáice, and (asit isufuall ) I had in:aman- 
| ner left all the Theorick.part, (if this matter 
concerning Circulation: had not waken'd it ) 
| there could be not time enough for me € being 


| both bufied with my ownaflairs , and withmy 
-| practife ). tobeftow upon this work. Yet that 
I might pleafe my friends, -1 fuffer'd my felf, 
;refufine and tnwilling, ‘atlaft to be entreated, 
infomuchj that I mightadde fomething to the 
.| Treatife of Doctor Harvey of the heart and 
| blood , which might be'to the fame purpofe ; 
which Book: Arnoldws Leers a: vigilant Stati- 


doner hath lately given ‘to the Prefs: T did 


therefore undertake to write a Difcourfe con- 
"cerning the heart , partly becaufe ‘it agrees 
with Do&or Harveys purpofe , and partly be- 
'caufe T thought that the fcrutiny of the heart 
| was more accurately to be handled, ànd witn 
| ainore diligent care to beenquir’d after.’ For 
the believ’d: excellency:and fplendour of it 
hath fo bewitched the minds of both Ancient 


| and Neoterick Philofophers , and fo blinded 


their eyes, that not feeing the clear light of 
truth, they receive uothing but things obfcure 
and conceiv'd in their own imaginations for 
truth. Therefore, whilft I endeavour to take a- 
way thofe mifts & cataracts from their evs,] do 

I 4 earnett v 


Co the Readers, | 
earneftly entreat that I be not blam'd forfuch a lé 
one as. endeavours to.take away from the Ans fi 
cients their proper honour, and from the Fa- 

thers of the Art the reverence which is due to |: 
them,. and as if I would dimmith brotherly 
concord amongít theSonsof Art, if I expote fi 
that little which I have conceiv'd in my mind, | 
being call'd to counfell, whilft the reformation | 
of the Method of Phyfick is im hand: ; and left 
Ibeaccufed asif I would further diforder it, fj 
(it being not enough.for me that by -bring- hi 
ing in of the Circulatory motion, the natural fii 
and vital faculties are confus'd:) and reje& | 
Hippocrates his ancient Ovconomy of the bas by 
dy, hitherto received'ofall, and overturnthe 
foundation of that do&rine ; LE hope it will be 
a remedy for that evil, if Fexcufe and freemy | 
felfof ivin the very entwance. . Since the Ana- | 
lytick Method of teaching did alwayes feem | 
moft. cómmodious. to» the moft eminent. ip 
Phyfick for the explication and fearch of hu- 
mane nattire, they took a divifion out of Hip- 
pocrates writings , by whichthey do divide 
the body; into things containing ,/-things con- 
tained’, and. things impelling or impulfive : 
things containing, they call the-folid parts ; 
things contain’d,they call humours; things im- 
pelling, they call {pirits.. But becaufe the 
fubtilty of fubftance which is aferib’dto f pi- 
mts, may inferindeeda mobility or prompt- 
NT | nefs 


cette SAS ET) I 1 


Co the Beaders. 
|nefsto motion, but not an active motion ; be- 
lüdes that, ifthere beany fuch, they mutt pafs 
|Jamongít things contain'd, and being alfo de- 
ftitute of life, they muft needs be impell’d by 
fome other thing ; 1f. they will have their divi- 
ie} fion firm and eftablifhed , fome other thin 
muft.be thought on, to. which this; force dee 
| power of impulfion may be more; competent 


and agreeable. ‘This will come to pafs,., if 
you divide a living Man into that. which con- 
.| tains, that which iscontained , and that which 
a) is impulfiye , underftanding by that which is 
& | contain'd, the folid mafs of the body , as it is 
iby the Anatomifts handled as a. fubjeà ; by 
‘that which is contain’d, the blood, or nutritive 
| humour, as it is.contain’d by the folid fube 
ftance of the body... Nor did. we infer that, 
.|'there are more :humours in a- Mans body, 
when, all of them,do make a part;in the cón- 
ftitution of the blood ; for either they do 
. | coricur:as parts conftitutive, or inthe excre- 
. | tion-of it are feparated from it as unprofita- 
»| ble excrements. By. the name, of the impul- 
. | five, not the fpirits, but the incorporeal foul 
| isto becalled, which is allin all, andallin 
. | every part, not containable by it, and all force 
and impulfion, this enlivening: and impell- 
| Ang, the order'd parts do perfornrand execute 

. | their actions. 
| I call the genera]! dodrire of man Anthro- 
pog y, 


 . &€0 the Beavers. 
pelopie, the parts of which, Ido ordain tof" 
be according torthis divifran ,Pfychbologie Mo 
Sorsatologie , and Hematologie , into thei 
doàrine of the foul, body, and blood, for giti 


in man all functions which are feen, as well@it 


hidden as open, are perform'd by the foul , ask? 
impulfor, by the body difpos’d operating, by fo: 
the blood’ hel ping and concurring as a me=(j! 
dium. | 
P fychologz&- is ‘a do&rine which fearches iil 


| t 
| 

| \ 

, h 

| 


oüt mans Soul,: and theeffeds of it ; this isle A 


thepart of man which is'the üiplanted caufell 

óf all motions'and functions , without which 4 "n 
man cannot confift. 
* "Hence perchance an azimal 3s ca] IPd anima- | le] 


le, whatfoever hath the Beginning of ‘moti- fi; 


di in it. Aécording to the diverfity of adi- Hye 
ons, andeffeGsappearing in the body | wel: 
fet down Givers powers and faculties of thé | Th 
foul. 

A faculty isa force and aptnefs of the fou!) " 
to a& and perform its fun&ions; fhewing it ' 
felf in the actions ofthe body. i 

"We fee that the foul pie chiefly eridead 
Your three things in the body ,' to wit, life, f. 
a better and more commodious life , and at Wa. 
laft eternall life: according to thefe three 
actions we afcribe unto it three faculties’, un- 
der which afterwards we do comprehend the a 


reft as fubfervient: 
wig | 


, &o tbt Meaners. | 

"Whilft ‘the foul does procure life to the 
"ody ,° we call, that the vital natural , or 
ikewife the Vegetative faculty. - m 
“This faculty we divide into preparative, 
lifpenfative, and affimulative , which‘ for 
he greater part fhall be canvafs'd in ‘this our 
lifcourie: 
' It beftows a better life upon the body when 
t adorns it with motion, fenfe, and, moft 
bf all with the benefit of reafon; that’ we call 
she Animal power, by which it diftingui- 
thes Animals. from Vegetables , but from 
thefe we call a man Rationa!. . 
| The foul, fince it cannot preferve. hes in 
ithe J ndividuall ; by réafon of the june 
‘lor the fubftance of which it is compos 'd, 
(does endeavour’ to" perform that in RATE 
Which faculty we call PrÓcreative. — ... 

" Thofe “parts ‘are ‘appropriated to the 
powers of thé foul , by which they are fhown, 
which (as the humours. likewife .). are 
i|Wrought and acquire their perfection from 


nie) ~- Wherefore, fince after the enumeration of 
fp the faculties, the number of the fundions.or 
| actions of the parts is likewife clear, .and 
upon them their works and effeás do enfue, 
tt | if I do bind up the order of Pfychologic | in few 
| words , I hope I have perform’d the fame in all 
the reft. 


I 


might have come abroad. in a  Philological. 


Co the JAeaneto, | 

. I do. think that this Asthropolgick Scil } 
ence, becaufe it. is meerly Phyfical, is tc) Ü 
be called Phyfiological , but that whidl 

does comprehend the doctrine. of Difea]Wr 
fes , whether they be natural or preter 
natural, is to be called Pazbehgy. By chi 
one the actions of the body are very wel 
perform’d, by the other they are hurt ; Inf: 
this range ficknefs and its caufes. and. accir]c 
dents are. handled';.in that, health and its 
caufes and accidents likewife ; but the Phy] 
fician performeth his cure by preferving thi] 
health, and reftoring it C if it fo pleafe God |] 
when it is loft, | | 


we have fet before our Book , that it may bd 
known , that thofe things which in it wi 
fubje& tothe tryal , donot come out withoul} 
due order ; in which we alfo did endeavour tela 
be fo brief, that thofe things which are fei. 
down and clearly enough explained by o. 
thers in the defcriptions of things obvious 
we did pafs by, thinking it unneceffary tq); 
repeat them, and doe onely mention thofdy,, 
things , which being back’d by reafon ard T 
different from the vulgar opinion. Thefe thing) 


drefs,'and adorn'd with a more eloquenils 
ftyle : | 
| Bui 


ee E RE 


Co the Meavders. 


] W But we [o learned muft not be, bs | 1 
UE S Our Mase hath more anfterity. M 
i | | i 


'Miofe dothat take great delight to extoll ab- M I 
1; la things,a Gnat,a Lowfe, or an Afs, with rare nM I 
acd loquence,and higheft praifes; or things abfurd Hil 
x ilhid falfe by thejudgenient of all the fenfes , as | 
elhat womenare not hommes; OF do endeavour 
i üfor only to defend things far more abfurd, but 
Golly dawb'd. & fophiftical arguments endeavour 
b cloath them with a likelihood of truth, that 
etu thefe thingsthey taay fhow ‘the queintnef: of 
yy ineir wit,and the excellency of their learning.T 
it " ad never fuchan intention,nor being mov'd by 
üony other #eafon than the entreaties of my 
attdipiends ,: neither for any arrogance or defire of 
effhontradiction, but meerly thereto induced by 
by abe love of truth, do I bring thefe things to the 
sislorichfrone of truth, which is alwayes uniform 
ry t id alike to it felf, the moft general rule ofall, 
tolfipeing neither darkned with any fophifticalare 
y it] Runients, or with unknown and feigned words : iM 
dglwbich, 'ifchey be not fene’d with true reafons, if 
idjand ocular teftimonies, reje& them, but if you [ 
yitijtbink them worthy your confidération , and to 1 
|be received;enjoy themjand farewell. f" 


4 To i i 


t 


To the Reverend and mo | 
Learned Man, William Harvey, 
Kings Phyfician. 


P 4E Onfidering with my felf unde] 


the fafezuard of wbefe nam 

JA this our Difcourfe of the Heart 

being to fee light , might mo 
creaitably and bandfomely come abroad, Wn 
thought it could not be dedicated better 

and with more reafon , yea more adorm) 

by none, most learned Harvey, than b 
being confecrated to your immortal names 
It was fit it fbould be offer d to nons 
bofides you, you only have power over iil 


| 


| 
! 


jp you alone it owes the beginning of -its 
Mie, . without you tt bad not een. the light, 
ador. pad it ever come, abroad. to publick. 
view; 1 confe(singenioufly, bad I not been 
owzd and .allur'd by your, invention, 

i occafion ever, had been offer’d, me, 

: pafs the ancient Lounds of 
Learning, mor to make further fearch 
into. the parts of . Nature. .. Zberefore 
billingly. and defervedly do, 1 dedicate 
hand offer it to.you;, in. wbich (metbinks) 
uM perform. two. things, for 1-fbew. the 
igratefulne/s of my mind, and .a mofl 
learned. man does reap a part of the fruit of 
that Learning which was acquir d by the 
lacutenefs of bis own incomparable Wit. There 
pdoes ‘but a’ little by this our Offering 
Raccrew to your Name, which is already 
lextoll'd. to the Heavens , being Rnown 
gover all Europe , even to the Indies, 
pip arid the moft remote parts of the World. 
| We 


We know we are indebted further , but Bà 
caufe in great matters good will is enon 
let it fuffice that a gratefull mind 35 pre.| 
fented to you with tbis Difcourfe , feeing 3l 
are ableto do no more: We adjoyn; to thi\ 

Prefent , a Petition , earnefily entreating 10 


TM you , that you would vouch/afe to make uà | 
JM partakers of thofé innumerable Obfervatians 
WI concerning tbe Fabrick of Mans Body, 
LA which you bave by you, found out by your} h 
| | own diligence, as from the difguifition you) * 
ik | put forthi is known, topublifo them for com=| i 
| | mon ufe , and further oblige to your felfall 
t lovers of Truth , efpecially bim who is yours) 


J. De Backs. |; 


| A eiglegop:sT. 

4 Of the Fir Se&ion of 

M. JAMES De BACK,his Di(courfe 
of the H EA R T, 


B He that'ts to give bis opinion in amy bufrne[s what 
B manner of man be ought to be the heart as yet 
net throughly fearched , how much the Antients 
did efteemit, the expofition of its Etymology 3 
there i$ no rule of one part ever another, thé 
Heart isa fervile part, Faculties are not in- 
flaxive, 


[7 rE that is to give his opinion concern- 
| H ing the truth of any bulinefs, ought 
| not to bemoved by the authority of 
| any famous man, nor with the love 
| of ani opinion received heretofore, nor wich 

! the defire of any thing,’ bus only traft thofe 
| things which are feen with his eyes, known 

B by his touch, and are confirmed by reafons 
| drawn from ocular teftimony : that which is 
| the invention of the Imagination only, and 

! grounded upon no fenfe, although it be com- 

JE inonly received by all; yet he is not fo 
fs x K bound 


a Dilcourte 


bound to adhere to it, but that he would ra- | 
ther embrace thofe things which are evident, | 
ane approved by perceptible and fenfible rea. | 
Ons, | | 
But let him efpecially refolve upon this, ji 
whofoever undertakes to examine the moti- [Ji 
on, frame, and ufe of the hear? by true and |W 
certain reafons, E 

Momus teprehending the works of Jupiter, | 
amongft the reft, required that there might |/ 
be a window made in the brea of man , {i 
through which his heart, and that which lay |! 
hidinit, might be feen : But notwithftand- |o 
ing the whole breaft being opened, and the [tt 
heartit felf being feen again and again, both | 
live and dead, aslikewife being affifted by |t! 
the diligence, and accurate obfervations of ju 
moft learned men, yet there has been a diffe- |wi 
rence before our age, even to this time, nor jit 
4s yet can grave, and famous men for their |l: 
learning agree, concerning the ufe, caufe, |w 
and effe& of its motion. There are fome who Jan 
neverforfaking their once received opinion |n 
had rather err with a great many, than think |fr 
well with few; others leaving ocular tefti- |a 
mony chufe rather to follow fuch things , |li 
which were never feen: nor never found out | 
by any of the fenfes; upon which notwith- | 
ftanding, asupon foundations they build a |n 
great many things, which being vented as |v 
undoubted truths by men indeed skilful and | 
learned, they do embrace with, might and jd 
main, and go every one. of them ftifily with |} 
great fervency, and alledging of reafons, to |} 
defend | 


= 


Me the Deatt, pe 


defend their own pofitions; fo that you 
may jufüy doubt to which part to ad: 
here. 

Dr, Filiam Harvey the King of Englands 
moft expert Phy(ician , and moft excellent 
i) profeflor of Anatomy in the Colledge of Lon- 
i don, has fhewed the means lately by his find- 
fing out the motion of the heare atid £joid, 

[to get out of this labyrinth, as it were with 
It}, adriadaes thred, if it had. not béen that che 
| Author being too curious in the obfervation 
yp OF the zezers of the Antients had too religi- 
.[ Oully worfhipéd that Principality whichthey 
tel) attribute to the Zezrt, 

|. Befides, this age fertile in the production 

| of mof acute wits, who do éxcell both in out 

parc, and in Philofophy, has furnifhed us 
e| with a man of anincomparableiageny, being 
j| indeed a ftranger, but remaining here inthe 
ILow Countries, who in his moft learned 
[ writings , rejecting many of the reser; of the 
| antient Philofophers, and giving us other 
rules more clear than the noon day, lias 
i| framed us.a few opinion concerning the 
| caufe of the motion of the hearr, departing à 
little from the pnrpofe of the verierable Do- 
| Cor William Harvey, and though he do agree 
.| wich him in the invention of the circular 
| motion of the blood, yet does he not agree 
| with liim in thecaufe of the motion of the 
| heart y whether or no he have reafoü foto 
ido, amonít other things which have been 
| beretofare fpoken concerning the Jear?, fhall 
| begin to examiae, | 


K 2 Since 
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Sincemany ages the heart has had the re- | 
port, not only to bethe principle, or only ] 
beginning of life, but of the whole body,in | 
which the Soul has taken up its dwelling | 
houfe, and from which as from a fountain all |. 
the vital faculties and fpirits do flow. Plato |. 
calls this the feat of the Irafcible Soul: 4fi- | 
frotle calls it the feat of Vegetative, Senfible, | 
and Ratiocinative Soul. Befides it vaunts it 
felf to bethe ftore-houfe of our moifture, | 
the fire and nutriture of our native heat, the |, 
Sun of our kody, by whofe influx all the | 
bowels are warm and refrefhed : Moreover, 
here they fay that artificial fire ofZezeis con- | 
tained, here the Divine and celeítial heat is | 
preferved, which the Poets feign Prometheus |. 
to have ftole from heaven, that le might put |; 
lifein man; therefore it is called the firft mo- 
ving, and the firft mover, and the firft if |" 
not.the only ftore-houfe for making of |. 
blood. | 

And for fo many gifts and fo many digni- | 
ties, it is called the moft noble part of the bo- |! 
‘dy, which having the chiefeft feat, is pro- | 
claimed as Monarch, it only adminiftring the |. 
Government. of the Empire. | 


Its naught when many reign lets have one K ing. 


Hence they derive Cor from the Greek | 
Word Kip, being contracted from Kéap which | 
comes from Kéw to burn, and the Greek | 
word KapSav, they will have to found as |" 
much as Kegrqay, from principality, or go- | 

vernment, | 


DEF the Meatt, 


i vernment, when it is rather derived from 
‘ithe verb KeeSauay, whichis to move or fhake : 
It is very well called HART in our language, 
Iwhichin the latine fignifies hard, beraufe it 
fis the hardeft amongft the foft and. flefhy 
parts, or (for HARDEN is. as much as to 
endure) becaufe it continues in, its action 
“Hand motion without any fatigation. 
EP. With thefe titles of honour, and more, if 
not divine and fupernatural ( for, itr is 
thought, by the heat of the Aearr, without 
- [the help of the Soul, that all the actions in 
ithe body, Thinking only excepted, are per- 
- }formed ) like «4 /ops crow,the heart is adorn- 
"ped asit were, cloathed and decked with the 
"T feathers of other birds, with fo much coni: 
dence and zeal, that ic were impiety to {peak 
pany thing to the contrary :; But let us fee 
whether or no. (as fhe, wlien.the reít of the 
| birds did with good reafon require back their 
. } own feathers, did dance naked) it will have 
"any thing elfe be(ides leaping left, when, the 
"[ Soul and other parts have received their own, 
|» eB op of Phrygia does explode the domi. 
nion of one part over another , in his Fable 
| concerning the contention .of. the members 
| about Principality. 
| Bur ferioufly bow fh«ll it commaad, which 
lit felf ferving for an inftrument for the 
Ki a&ions of the.Soul is made to ferve the 
"| whole body ag all times without intermiffion, 
! [and goes on juft like an Afle drawing a mill, 
leither flower or quicker, according as itis, 
"| pricked forward ? 
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' But you will fay we canriot want the help | 
ofthe heart in our life, and that life begins |. 
with the motion of the heart. This fame comes 
to pafs in playing uponan Organ, where the | 
Servant firít blows up the pipes with a pair of | 
bellows, nor without that blowing can. they | 
play, yethe isnot faid to play, but he that |: 
tunes the notés right. | | 
The greater dignity or primacy and per- | hr 
fe&ion does not therefore (uit with any part, |j. 
if the Soul do-want its affiftance firít, or that | 
itbe made before other parts. The Navel- | 
gütand'the Sccundine fhew this being form’d | ' 
before othermembers, and the heart it felf, | i 
for they are parts of the birth too, but thé | 
birth being perfected, and brought forth into | ^ 
the world; they are thrown away as unwor- | 
thy and unproficable. . a 
- Things do'iot become perfe& at the firft, | 
but beconié “fuch ‘by delay ‘and longer 
SING. HEY SE GY? | 
Itisan imaginary thing, if not diffes 
gent from reafon, to affert, that Facul- 
tiés do flow from any part; for they.are | 
the powers of the Soul, which is prefent | 
every-where : it is judged to be in the-whole | 
body, and every part of it, with ke its | 


faculties , ‘and its branted that like an 
Artifan it does perferm all the actions of 
ilie body, ifitfind fitinftruments. : 
The Members being Organs of- the fame 
Soul, cannot refer their aptitude to do any | 
ghing more to the heart, than the reft of 
the parts, with whom they have life in 
| : common, | 


common, I believe no man thinks that 
| thetemper of fimilaries, and the conforma- 
© tion of diffimilaries confifting in fit form, 
hl place, number, and magnitude , and the 
B agreeable union of both, flows from the 


D ; 
sj heart, or out of any one part into ands » 
ud ther. - 


| . Thefe and other things are flight, nor 
much to be efteemed as unprofitable cavils : 
É but if being Author of the perfection of 
| blood; the elaborating of fpirits , and the 
more. peculiarly implanted heat, ind of 


j | thefe' two firft adions, as likewife of all 
yy the reft (as they think) be proved unfit to 
" be attributed to the heart, all thofe. great 


prerogatives pinned upon it will eafily be 
overturned and fall. - 


8 Difcaurte 


CH AvP. Il. 


The acception of the Etymology of fpirit ; the 

- antients Definition of it, mo (uch thing is 
found in the body; as there ws a threefold 
(ubftance in every part, fo likewife tn the 
blood s ‘{pirit and heat are ill confufed , [pi- 
rituous [ubftance infeparable from the blood ; 
Spirit is not the tye of the Soul ana ‘body, nor 
the ueareft inftrument of the Soul’, The ani- 
mal faculty is not drawn into attion by the 
fpirits 5 how fenfations are made. °° -~’ 


£T He Etymology of /pirit is diverfly taken, 
. but that which 1s here to be confide- 
red, is Defined by fometobe, A very thin 
and fubtle body, hot and molt pure, begot- 
ten of thethinneft and moft fincere part of 
the blood , or according to others’, It is 
a fubítance very thin and fmall, made up 
of air and the vapour of our blood , 
being the firft and neareft inftrument of the 
Soul in undergoing its functions. | 

From which Definitions is gathered , 
that jhe /pirit is a certain fubftance divers 
from the blood, fublifting apart, and by 
it.felf, becaufe it is made up of its fineit 
and thinneft part, or becaufe it is faid, that 
it is made up of its vapour and air, 
WIL a2. Ye a PN | | ‘But 
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| But I befeech you where'was there ever a- 
1 fuch thing found in the body ? it fhould 


"E: found in the habit of the body , or con. 


lin'd in the veffels which are afcrib’d to it , 
Je arteries, veins, or nerves, which to affirm 
H we NAT i : ry ‘ 3 : 
|imaginary , nor is it confirm d by any de- 

lonftrations, | 


D. the habit , or indeed in any part of the 


body, there isa threefold fubftance confi- 


lered ,. that which is {pirituous , humorifh, 
Diem but to feparate thefe were to dif- 


ylve the frame of the patt, no lefs than, if 
ine fhould diffolve any thing confilting of 
he four Elements , . into fubítances exiftent 
) the fenfe, this tye of fubftance being 
lffolvd, it does not only leave to be a 


fart of the living creature, but likewife a 


art of the body. 


| YF it be found in the veffels,it will be there 
_|uhere it is thought that there is the.greateft 
‘bundance of it, that isto fay in the heart - 
Ind thearteries . butthe authority of Galen, 
ind experiment drawn from fenfe it felf, 
which is moft of all, to be trufted , teaches 
[he contrary, that nothing but blood is con- 
l'ein'din the arteries. |. j 


If you tie the arterie above and below, 


jand open, it becwixt the two ligatures , you 
lhall Gnd nothing but blood, and fo much 


of that flowing from thence ; as the capa- 
cioufnefs of the arterie was able to com- 
rehend, If any fay thatit flows with the 
lood , and that it is the thinneft part of 


| 
| 


that blood which is contein'd in the arte- 
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rief and veins, that we eafily grant: Bil | 
in the mean time we conclude , that it is my 
any thing feparable from the blood; for hol. 
can it be feparated from the blood , that ty, 
gether with the blood is driven with fo fwi}y; ) 
a motion? | và 
It 1s to be believ'd that it is the aereal pal 
of the blood, of which when it is defticuty,.,, 
it is called dead blood , atter, or goar,altq. ; 
gether unfit to. perform the "function di 
blood , forit ispart of its fubftance. Th] 
likewife in the blood is threefold’, as wes. 
asinallother parts ( to wit the grofs pat}, 
or thickning the humour, and fpirit)but ir], ; 
feparable without the deftruction of tf|'v 
form of blood. Ihe 
They that difcourfe of fpirit, do fo con, 
found it with hear, that they deny that oni, 
canbe without the other, as likewife thej;.. 
averr that they are. really and fübftantiall] 7) 
the fame , and do only rationally differ an}, 
that it ought to be pofitive that there are ay. 
many beats as there are /pirits, even asa cet}. 
tain heat fix'd to every one of the parts lus 
connate at our firft beginning, bythe aide]. 
which all natural actions are perform'd, fh, 
likewife that there isa /pirir infix’d and im}: 
planted at our firft birth, which. does adis, 
miniftrate all functions ; for that caufe the. 
do conclude‘that how many parts foeve " 
there are different in their fubftance ani|... 
temperature, there aréfo many fix'd /pirit) 
diftinguifhable in their /pecies.- m 
But becaufe this heat and fpirir of everWo.. 
parj'". 


IK 
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Wart does vanifh very readily ; and con? 
Mantly, there ought fay they, from the 
Wrincipal parts another be fear, call'd the 
lnfuent,by the continual aecefs of which, the 
ofs of the former may be repair'd: apy 
Which being granted (though we donot 
"Msrant that beat does fo well agree with 
fpirituous fubftance) Iask you, for alike 
Hire nurfed by alike, and refrelh’d by it, 
—Eyly the blood which flows, in the veffels 
hall hot be.faid to be of a threefold fab- 
"ance, and that unfeparable feceing it. does 


!! Nor dot think that it can be certain, that 
Ile fpirituous fubftance can. be refrefh/din 
ülnutrition, without both the other two;. uns 
jefs they | likewife receive their part. accor- 
üding tojuk proportion. . 5.) 2, | 
if: “Ido likewife ask, feeing the/psris or fpiris 
Éruous fubftance belongs to the,conftitution 
tof the parts, .as likewife of the blood, why it 
fhould be confidered apart ? for to. multiply 
"SÉentities without caufe , is beyond the, axi« 
ilBoms of all Philofophers, and is repugnant 
MES PEROT, oy tr ty aa ! 
iif But let us fee for what. good end, or to 
M what ufe they.thinkthat /pirirs were given 
B to living creatures » that there. maybe, fay 
WE they , a connexion of the body with the 
© Soul, becaufe the incorporeal and immor- 
if tal Soul of man could not be conjoyned with 
Ba frail body but by the intermediation of 


For- 


the other , 1 
vain. a 
They fay moreover that it is che next inp 
ftrument of the Soul, by which it peri 
forms its actions : but whether is this {po-| a 
ken of that which is inBuent or implan-#, 
ted? That which js implanted is of the fub. di 
ftance of the Part, jor its fpirituous fub.] V! 
flance, which being combind with otherg? 
performs no a@ions apart. The Soul ist" 
given tothe parts to perform actions as ani 
impulfive, not as an implanted fpirit : But] 
an influent fpirit whilft it is not living but| tí 
a fubítance infeparable from the blood , un. [ta 
lefs it pafs into the fubftance of the parc, T 
cannot immediately help any thing in the} 
performance of any a@ion,, : Iu 
For the part being prépar'd with a juit | 
temper, a fit frame, a right union, being || 
enlivened by the power.of the Soul , and be. fi 
ing warmed and made movableby the circu- ft 
lar motion of the blood , does, in my Opini- | 


on perform any aGions, 


There may bea great difficulty raised as 
concerning the animal faculties, which are 
perform'd "both by fenfe and motion 


thsough mediation of the nerves , thofe be- | 

ing ftop'd , held or cut, the part it felf re- 

maining whole, yet notwithitanding fenfe | 
i ~ and 
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ihjnd motion is taken.away, as they affirm ; 
jecu ufe the paflage of the fpirits is ftop- 
inge d . 
| For they being moft thin fubftances , and 
niuickly paffing and repaffing through the 
lores Of the server, to carry and bring 
jack the facultie to the member, and the 
pJenfible /Pecies to the brain 5. The bufinefs 
wpeing well look'd into and rightly confi. 
Jer'd, that going and returning of the fpi- 
jits, even of thelighteft air, though free 
q|annot be fo fudden even in imagination, 
|. Why do, we, multiply Entities and fly to 
hofe things which are not demonftrable ? 
j|ve muft follow things evident, which may 
be perceiv'd by the fenfe. 
| It is better in my opinion not to expe& 
hat from the interception of the fpirits, but 
Jather from the hindring of that action, 
;|vhich.is both common to the xerves and 
brain , by the mediation of a. certain hu- 
|nour with waich they are imbued from the 
"brain. 
Foritisto be thought here are likewife 
elis in other places; afpirituous fubftance, of 
(which the serves and the nutritive juice 
sich which they abound as well as other 
parts , andthe blood it felf are compoun- 
Hed, and which being alcogetuer infepara- 
ple fromthe flefhy and folid parts, cannot 
l'ubift a part. | 
,| Butle(tany fhould doubt of the exiften- 
qty of this humour; if a verve be but only 
touch'd with a very prick, fo grear abun- 
dance 
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dance of it fometimes Howes out, that it! 
can be hardly ftop’d by an unskilful Chil! 
rurgion, For it is to be obferv'd, that al a 
the body is continually and unceffantly tem 
frefh’d with new nutriment, fo the serve] | 
are refrefh'd continually without intermif? 
fion, not with blood immediately paff 
fing out of the arteries, which perchance 
belongs to theflefh alone, but with a juices)! 
which they have in common with the brain, The 
from which they receive it in great abun ed 
dance, afwell that it may be nutritive tc 
them, as that it may be communicated ta The 
Other parts endued with fenfe. ;| 

They do evidently demonftrate that the 
nerves have their nutriment prepar'd by the 
brain 5 firft of all, becaufe they are joyn'djos 
to the brain, as likewife the fpinal map. 
row, and infeparable from it without hurt, 
and as a 


Befides they have neither arteries nor veinsl 
which are any ways vifible. | 
Nor is there any difficulty to be made of | 
the abundant increafe of this humour, which 
is continually by pulfe driven into the nerves, |f: 
nor of the impulfive force which moves ic| 
into the remoteft parts, as if the foft brain lx 
were not endued with fo great power , yea| 
fince in fo great abundance the blood is car- | 
ryed by the veza carotides into the brain : ffe 
much more than it ftands in need of ,. if ie Wil 
were] 
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wil'ere not for common ufe, that with this 
(il ontinual pulfatory motion it beats without 
left, even like the arteries themfelves , and 


udng pulfes. | 

iil Thefe being once fet down,it is eafily con- 
elved how the fenfes are mov'd, or how fem- 
jations are made. b. 

The brain being in continual motion, and 
having the zerves joyn'd to it, and difperf'd 
jhrough all the fenfible parts, vhilft it does 
[hrough them move. the, nutritive juice, ‘it 

oes apprehend the leat touch even in the 
broft remote part which, 1s ftirr'd up by the 


Scarceis either any part touch’d, nor the 
ret of the eye affected with any vifible object 
from thence the motion of che brain is 
ultered 5. asin the ftretching of a firing if 
ht beheld whil& ic isin play, we fee the found 
lof it alter, 

This a&ion being fo fudden, yea much 
"Mfrifter than the. going and returning of the . 
wiepirits can be , and fo evident and percepti- 
“ble , who will not more plaufibly think, and 
that it ought to be refolv'd with greater rea- 

Hon ((ince this continued action is common 
"Bro allthe nerves, being fcattered through che 
" ith the brain, which 


| 
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on of this nutritive humor) when throug 
the obftruction , compreffion , and incifio 
Of a'zerve the action of a partis hurt, tha 
that’ proceeds from the action of the brail/ 
which ishurt, which was common with cif?" 
nerves, rather than to fly tó the miffion anl// 
remiftion of {pirits,which appear no where] 
for the immiffion of nutriment being ftop']/ 
the brain can neither perceive beyond tli|// 
ligature, nor advatice its benevolence thi} 
ther. n. 
ThereforeI conclude, that fidce there iD: 
neither any fuch fubftance in the whole boli 
dytobefound, which will agree with thim 
definition of fpirits, or which is agreeab] i), 
with any end which is attributed to fpirits aio 
that there are neither any fpirits, nor caí|T| 
they be elaborated in the heart ; for: which 
thing more reafons will offer themfelvesn: 
when we fhall be employed in refutation olli 
the Hematofis of the heart, to which beforéh| 
we come, it feems worthy our pains to rel 
late in what manner I think it is perform dan 
; | ctu 
Muli 
Tulli 
hic 
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jae definition of tbe blood; what fanguification is; 
th Pom itzs begun in a birth; the apinsfs to nou- 
rifh, not colour, is that which makes blood ; 
| Sanguification is not performed in one part 
op alone ; Concoctions come to be by addition and 
tly detracizon, 
tij. 
D» Lood is an humour familiar to the nature 
t-J of Animals, contain'd in the ve: and ar- 
fries, containing in it matter fit for the nutri- 
jon of the parts,adminiftring heat to the whole 
Xdy;together with nourifhment for the fuften- 


then the blood again and again pafling about 
fe body ina circular motion, and affording 
flcruits to many places, and at laft receiving a 
Bnilitude of the parts (for it cannot receive a 
inilitude from any better than from thofe to 
lich it is to be affimilated) it is prepared that 
| may be fitted into its fubftance, 
§ The other is the preparing of the nutriment; 
@ meat and drink newly recciv'd, tha: being 
Rx d with the other, it may pafs without hurt 
the innermoft parts of the body, that it may 
fitted to nourifh and perform the reft of the 


Bictipas of ‘the blood. 
: f. This 
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This is not perfe&ted without the interve 
ning of the blood prepared according to dp: 
former manner ; for that which is newly com] | 
in becomes not fuch, but with requifite addi]ii 
tion in divers places, much dilution, and aftexgi 
ward it is jumbled witha perfe@ mixture: Mrs 
is certain, that by the firft lifeis begun, by ch] 
fecond it is fuftained and receives its encreafeqné 
In the firft beginning of a creature, when aj[l! 
things are unperfect, and fo fmall that they ar} ! 
known to God alone, by reafon of their falli 
nefs they appear not to our fenfe: I do ima] 
gine, that fo much moillure as its fmallne(s caifiy, 
well fuffer coming fromthe mother is added! 
to the Primogeneal, or firftimbred humour alo 
times, and that by the Homogeneal heat CON | pit 
gBiregative, and the Heterogeneal heat difgrega| ( 
tive, it is mix d and united fo, that at laft a pag} 
of it falling to be the beginning of avein, ili 
raifes it up into a little bladder, which, whilffén. 
in its refiltance, makes an apparent. beginninjlt 
of life. Uf 
It being gone thus far,and.a little more comi: 
ing fil which is, mix'd and made familiailto | 
with the former, the Hematofis is begun, angl 


MUT 
the Animal increafing it continues to. the cnelbi: 
of life, [im 

.X do mot think that any will deny the nam] hi 
of blood to this humour, which is fitfor a tens ine 
dcr body whilftit is white, and hád notas yet Ong 
required rednefS ; for an aptnefs of nourifhing| i. 
and not rednefs makes the blood. The blood| pr 
of moft creatures is not red; That which is im)» { 
the veias of thofe which are come to age, fhould]N. 
belay 


Ru e 


(ve 
| be more or lefs blood, as it is more or lefs red, 
|" The other Hematofis begins when the nou- 
| rifhment teceiv'd is turn'd into blood, for that 
this altogether diffzrent from the nature of a 
l creature, (hould be made familiar and alike to 
lit by divers mutations, which, they call con- 
co&tions, ‘that it may pafsinto the fubftance of 
| the body; is wellenough known, 
|. All thefe conco@tions ferving for one id; 
il that's to fáy;to fit che n sours Gener that it may 
img turn into ‘blood, which is the aliment of the bo- 
Ady, may be called the caufes of fanguification : 
lll but fince functions fo diftin& are not done by 
iri | One part; it is an ana th ing to afcribe fan- 
| guification to one part. 


Galen being witnefs, in his fixth book con- 


5 
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ul Tat no great and pe erfect workis done by one en- 
jdeavour, ; and can receive its refi ning from one sta- 
|t1va] 2113043. T refolv'd to recite t he narration 
of thefe concoctions, that is tofay, in what t 
vat and manner ! they ey are pet rm Jh according 
my Jis ap und ki cu 
| bius: which deferve cred lit, bec 
Ito be f: fene’d by OC M (timo nx E al 
idemonfirations, and reafons {ufficient 
| Firft of all; [ would have it Known 
llliment fuffers no manifeft or inuit 
mon of its colour or cont fiftence, 
gto pats either by the nas tio 
MB profit able and convenient, 
mof fome thing unpro stab le bil: 
liNature and that there cannot be iid, that in 
Many part or member there is a con ob on be- 
longing 
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longing to an Hematofis, ox furthering its per- 


fcétion where either addition or detra&tion, or 9}! 


both of them, isnot manifeftly perform’d. 
Thefe things being premis d, it fhall very f^ 
eafily be known, and bemore clear then the 
light ; in what parts coctions are, and in what | 
parts they are not done » what things are’ ayd- 
ing to the Hematofis, which not; as likewife | 
what things can give perfection to. the blood, | 
and which cannot atall. The following Nar- 
ration fhall bring its proofs along with it, toge- 
ther with every Period. | 
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Tbefir(E concoction of nutriment by the mediation 
of the moifture of tbe ftomach, not by beat or 
contadiion » The drink is not f[ufficient for the 
dilution of the meat, which ought to be dilux 
ted it felf alfo y The acide juice in the ftomach 
is not from the fpleen s. whether there be any 
thing carried out of the ftomach into thefpleen; 
the ufe of it. 


jj ins nutriment being received, and a little 
imbued with the fpittle of the mouth, 
that fo it may the more eafily receive the moi- 
ture of the mouth by the help of the tongue, 
and partsof the mouth, it isfentinto the Qe- 
Sopoagus, and by the help ofits mufcles and its | 
fibers, down into the ftomach, thereisit be- _ 
íprinkled with the moifture which. fweats al- 
ways out of the inner tanicle, and mix’t by the | 
force 
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(M. force of the contraction of the ftomach, and 
jumbled as much as it can be. The forefaid :z- 
| zicle, the more it is diftended f{eems to be thé 
| thinner, and the poresof it more open; and fo 
| on the contrary: Wherefore-there is a greater 
| quantity of this moilture pour'd in when it con- 
.J. tains any thing in its capacioufnefs or diftenti- 
(E On, which is to be diluted, than when it falls, 
| for then itis thickned, and the neceflity of di- 
4| lution is not fo prefling, 
«4 . I donot believe that it has been feen by any 
| Natural operation, that the colour or confiften- 
| cy have been changed without the addition or 
detraCtion of fubítance ; there feems another 
B colourto be brought upon the Looking-glafs, 
| according to the reprefentation of the object, 
jy and waterisdilated by heat, yea by it greafe 

Jis melted; but the obje& going away, and the 
if) heat being tane away, that which is dilated or 

y melted returns to its natural confiftence. 

8 =I dobelieve that heat furthers concoction, 
ym infomuch as it congregates Homogeneals, and 
XM difgregates Heterogeneals » albeit fifhes,whofe 

J| inwards, and their very blood is cold, do digeft 

B their food being fwallowed down whole, and 

| are ravenous without meafure. 

| If any one defires to fee the truth of this 
fj opinion with his very cyes, let him look into 
B the ftomach ofa fith, of ordinary bignefs, when 
Il he has fwallowed another for food, whofe bo- 
B dy,becaufeit is not all at one time confumed in 
Bi the digeftion, but the exteriour parts, and thofe 
Bi that are neareft to the bottom of the ftomach, 
li after a little while he íhall fee the reliques of 

| L 3 the 
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thé (stibwed f fh, and: about them 1 the part’; 


dioefted, and near to the walls of the ftomach E. 


q5* : pd | 
certain juice Mice ipi iip but hot {6 


. 
pores of che nigh i tunicle, like {wea 
c re diluted than thát which ap- 


pears almofi digefted, it might bé thruft into J, 


the bowel throrgh the Pylorum by: the force of T 


the contraétion of the ttomach. | 
eed it behoves that that which 1s. ftrange 
fhould be diluted with much and pins moy - 
RES dept rotmpted fromthe body ii fclf, and | 
which is continuall y and incefflantly ed 
by the new nutrirnett,' left pafling into the in- | 
wards in a diflimilary c condition it fhould offend | 
the parts that were’'to be nouri (eds More- 
f the meat be not well mix'd with moy- 
ftare 1n the ftomach, (fince.there is no fuch 
noyfture any whereclfe,nor any fuch conveni= 
for the mixture of it asin the oentrzcle) 
ault of the firft concoction will not be help- 
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But left any one ‘fhould think that this is 
done by drink, it i 
mixt with t 
ventricle, bc. that it dps not fo long time 
for it, TM fooner, and rather {oft and li- 
guid things are disetieu. then grofs things, for 
being vomited up a while after it has been re- 
ceived, it appears thicker and more flimie, un- 
lefs the ftomach be difeafed, and be wk of 
concoction, then it comes up thin; and four ; 
becaufe all that goes in wanting that favoura- 
ble juice, becomes four, and is corrupted. 

Mott 
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Moft do attribute this four juice to the mil#; 
p|ruly without feafon, fince nothing is carried 
'om it to the fiomach, neither flime, nor hu- 
lour, nor acide fpirit, to further digeltion, or 
"|rovoke appetite, or for any other caufe; the 
:afon is, becaule there is no way, nor no im- 
g|iediate paffages from the mi/t into the fto- 
Hach. 
It is a hard thing to fay, whether any thing 
je carried from the mi/t to the ftomach, I know 
{lat grave men, and of no contemptible judg- 
j pent, do think that the {maller portion of the 
bylus does infinuate it {elf into the Pores of its 
] ‘anicles (after the fame manner as they believe 
.|nat the thin which is feperated from the grof- 
br left behind by firaining it after its egrefs, is 
Jimitted. or received by the membranes of the 
Inteftines and the meferaick veins )and that it is 
[rawn together by the blood returning, it is 
i:d through the {mall branches of the Gaffrick 
eins into the milt, and mixt with the blood 
affing out of the abundance of arterzes in that 
lace into the ve;, and mixd with the 
heat of the faid mz/t, and then that it. flows 
hrough the fplenick paffage with the He- 
Boone blood into the vena porta and the /i- 
Ker. 
| Thefe things,fince they are obfcure, and not 
pparent, I neither dare give credit to them, 
dor contradi& them. The z4zicle of the fio» 
| Imach {eems to be fo much taken up in emitting 
PPE moifture, that 1 do fufpect, that it cannot 
Serve two motions fo contrary, to fend out of 
m pores of the tunicle into its hold, and out 
b | 
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of its hold into the pores of the tuzicle, at on}! 
and the fame time, cfpecially fince it fayes tJ! 
be chylified there. ! 

It proves nothing that in a living creatum 
tying the ze227 which goto the mit they (we 
towards the milt;for this is common to all vez; 
which arc tyeg, to fall towards the roots, an]! 
fwell towards the branches. | 

As to that, that the geftrick veins are grafte 
into a branch of the fplenick, and whilft it.1| | 
as yet in the mi/t hid, but the blood which | 
fent through them does not touch the fubítanc| 
of the milt, only it is mix'd with that whic 
comes out of it, and with a quick motion it j 
carried into the perta to dilute the cbymul 
which there it meets with, coming out of tli 
glandules of the mefenterie. 

I do think that the milt was made for thi 
ufealone, though more attributed to it by mol| v 
learned men, and prime Phyficians, thatit maj 
depofite into the porta that blood which it re 
ceives in abundance from the branch of thil! 
e@liac vein(nor doesit receive any thing befidg| !! 
blood, nor any thing from any other part) be 
ing fitft confirain'd through its thin and fpons| tie 
geous fubftance, that it may there dilute chil vh 
chymus, which is but little, in regard of the lin 
blood which flows to it, with its abundance ti 
together with that which returns from the nual iia 
trition of the reft of the bowels, which is f| 
neceffary, that when the milt isobftructed, and| wi 
the paflage of the blood is ftop'd; & the chymus op 
is not well diluted, the whole body by depra-} yo, 
vation of the nutriment isextenuated, and thé]. | 

miti 


1 
1 


-— 


ot the buatt.- 


| [mo fwellsinto a greater and more troublefome 
sWbulk by the reftagnation of the blood, 


———— 2 


CHAP IH. 


E Tbe ufe of the Vene Laclee , what is the ufeof 
the Pancreas and Glandules of the Mefente- 
ries the Chymofis is the ruder part of fangui- 
fication begun 5 what Chymus is 5 the prepa- 
ration of bloodin tbe jecur Uterinus 5 the or- 
der of nature ix nouri(bment, 


Fter the chylasis let down into the i#e 
teftines, that which is grofs is always 
| mov'd further by a Periftaltick motion, but that 
i which is thin is fquecz'd through their finer 
| body, being diverfly perforate by arteries and 
B vezus, asewell milkicas ordinary ones. 
E = Thefe vene laGee opening themfelves in the 
| middeft of the bowels (efpecially the biggeft of 
B them running out in length through the middle 
uy of the pancreas, with a manifeft and open 
ll mouth, which it has common both to it, and 
i the biliary paffage ) do receive this fame being 
B white like milk into them, and then endeavou- 
| ring to free themfelves from diftention, the 
A others do move it forward to be rcfin'd in the 
M glandules of the mefenterie, and this into the 
Wh pancreas. This, is manifeft to anybody, who 
B with diligence and attention does obferve in the 
opening up the abdomen of a living dog; fo that 
Il you need to believe no body but your own eys. 
The pancreas or callicreas, called by fome 


the 


tcoutít 
1 


the piadenon, 1S callec 


the Jad'er by fome for], 


3 


ats whitenefís and foftnefs : it is a flefhie body, T 


made or placd near to the firit joynt of theg 


lcinr, three or four fingers broad, lying from] ; 


t* 
th 


ng mult in length under the hinder part andi. 
mé bottom of a mans ftomach, and its firetch’d | 


“odenum, and the concavity of the liver ; Bee L. 
es its glandulous and foft flcfíh, it has a meme! 


brane with which it is cover’d, arteries from} 


the c¢liac veins joyn d to the porta, and nerves 


it has which {pring from the fixth pair; it bas 


likewife a paflage through its fleth diverfly die 


fiributed and divided. 


ih Cy, 
The greateft of the veste laciee drawn hither} ;: 


i, 
We 


with that great opening which it has common l l 
M P 8 


to it, together with the biliarie paffage, begins |. 


here very manifeftly from the intefinum jeu. 
44m, and is ftrctch d out according to che, 


bredth of the body, and length of the pancreas | ; 


almaft as big as a goofe quil: ina dead corps, |, 


N 
vel} 
I 


8 


cft. of the /aGee : all which notwithftanding 
ry reafon of their ffnallnefs, and becaufe the 
are folike the membranes that do uphold them, | 


do vanifh and cannot be feen by us; but here | 


he'flefh,from which it'is eafily difcern’d, |}, 


is confpicuous enough ; in a living creature, 
en. d fome hou 
tall of whi 


4 
[ 


vhen itis open d, it has nothing init like they}, 


rs after repaft, it is fwell'd be- | 
e Juice 5 being bound witha. 


it fwels mult towards the inteftinum, | 


Of the Dat. 


Become a nutriment to thePancreasfhasarteries 
pm the branch of the Celiac fit for that bufi- 
iS, :yca; far greater then the fmall quantity 
"Mit requires 3 which is an evident token that 

ley ferve for another ufe, and for a greater, 
"Wat isto fay,the common good. For the milky 
"Mice depofited in its foft and fpongy flefh, be- 
(E with the blood: (which flows thither in 
‘eat abundance for the caufc aforefaid) mix’d 
"Hd jumbled, and having acquired the colour 
4 id the confiftence of it, is carried into the 


awe may think no other ways ofthe Chylus, 
ving pafsd by this opening, out of which 
lle Chymus is (quecz'd by the forcible contracti- 
M of the inteftines, and the compreffive weight 
i} the bowels lying uponit, as allo by the con 


Msual motion of the mafcles of the abdomen, 
Id is teceiv'd by the vena ladieato be depofi- 
ld in the Glandules; whence being turn'd into 


food in manner aforefaid, ic enters into the 
n 


"I 


Bpillar veins, out of which fliding, it is dilu- 
fld by great tore of blood flowing every where 
bm the vena porta, but efpecially from the mz 
Bind to that ufe. 

This is the more imperfect preparation of 
Blood, which (if for itsrednefs deferves in any 
Bife the name of blood) isto be called Hema- 

fis; but becaufe it has not as yet gained all 
Mhich “are requifite to the conftitution of 
‘Hood, but only the firft difpofition, it is rather 
Mi be called Chymofis. 
E Chymus is the earthy and dry part mix'd 
ith moiture, or the rained juice of them PY 
| the 


en ES ISS 


q iue ". F 
the mediation of heat 5 fuch may that matt "I 
befaid to be, which is contained in the Vl. j 
Latea, and is feperated from the groffer fü]. 
ftance of the Chylws. But becaufe this is tfj; 
ken by the primeft Phyficians for the Cóymilb, 
in that being feperated from the Chylus, aio 
continuing in the Meferaick veins, it is (as thi. 
fay) dyed by the /iver witha crimfon colout},,, 
We dolikewife think that this matter, aft; 
itis paffed the adenes of the panchreas and sm], 
Senterie, and received into the little branches chy, 
the vena porta, may be called Chymus: For 4), 
by the mixture of things drie with moiftut,,,, 
a taft, orrather that which has a tafte is madh 
ups fo likewife out of the thinner part of thi, 
Chylus, being diluted with blood, the Cbyma] y, 
or faporie juice is made fit to be wrought intl, 
blood, being equal to that red Chymus of thy. 
Ancients, which is in the veins of the meet 
rie, 3 
To this Chymofis anfwers that preparatig]] 
of the blood in the Placenta, or liver of t lbi 
Womb, whilft the birth is as yet in the womb, 
(for it flides down like the white of an Eggel,, 
not in the form of blood, which both oculat|,. 
teftimony, and the difpofition of the veffels dé b. 
 demonftrate 5 for that of the Mother reaches} 
not beyond the womb; that of the Child nail 
beyond the P/acezt2) is diluted with blood| 
brought through the Umbilical arteries, both 
for nutrition, as likewife for the performant 
of this work, and is mixed, and acquires the] 
firft difpofition of blood. Il 
The induftry of careful Nature in this isad-] 
mirablez d 


‘ 


Of the bet. 

rable 3 for like a good Mother being folicis 
hsof the fuftaining of the life of the creg- 
Aire, receiving firft into the ventricle, fhe mixes 
With a little mixturable juice (little in ree 
wird of that which comes after) intoa thick, 
t foft pafte, from which a convenient and 
hore fit portion, by, expreflion, as it were 
"rough .a firainer, being feperated, fhe throws 

It the dreggs into the Draught. 
WIhefe being preferved and purified white as 
ilke, in the Adewes, with blood powred to it, 
o's labours it and movesit up and down after 
One manner of our Apothecaries or Cooks, who 
imBf pour a little liquor into that ftuff of 


"| broth, the better to mix it, and adding to it 
lle relifh and the reft of the liquor, they mix 
B asit ought to be : So likewife in the adenes 
/"Mature pours in more blood to that matter 
Bhich was before diluted with blood, adding 
Boler as a feafoningtoit. But left any thing 
Hould país unmixed, and fhould enter and de- 
fe the chamber of the body, being fifted 
Brough the (mall andinnumerable windings of 
cliver, itis at laf moved forward into the 
ing cava, to be delivered to the beert with the 
MR of the blood returning, | 


————— ———— — 
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| | [ri 

Cboler tbe: condiment of blood, and uot the eu 
crentent of the liver’, The Symtaxis of pu: 
bladder of cbolers bow choler is generated in iit 
the necefity of tt; by the biliarie paffage ze qn 
carried to the liver, and by another paffag 
when it isto be mixed with blood; of the By Tt 
na Porta, and Vena Cava s the ufe of the ipn 
vtr, | 


Hick: 
ihe ¢ 

Shall perhaps, be thought to peak 2 Pauli 

A dox, when I fet down that the choler is aui 
déd tothe blood in mahnér-of feafoning, whieio 
Was thought by allthé Ancients and Modewfiait 
to be an excrement, (though profitable for etu 
expelling of filth) as béing contrary to the napa 
turc. of Animals, whieh rejoice in (wet chia 
and ate néurifhed by them: "But 1 bélitve eil be 
the reafons which {hall be brought" will dias 


monfttate $t by ocular teRimony, chat cPolliri 
i$ nOt ain excrement ef 'the liver, nox i$ thrül jy) 
out from thence intó the pall,cheft but fevered)y c 
by the membranous body difpofed thercto from io 
the ‘blood brought ‘to eyftic arteries, the origin 
nals of the celiac biiüch, into its proper hob 
lownefs, as a ftorehoufe, that from thence, né T! 
cellity requiring, it may be added to the bloodln; 
and help the hematofis. fi: 

The choler cheft, the biliarie bladder, or chelis 
gall cheft, confifts of a membranie fubftance;iias. 
which may be coatrated and extended ; be«ltin 
fides that which is common to the reft of the 
intraj$,] 


Dt the pear. 
Intrals, it has a flrong tunicle of its own, 
|irengthned with all manner of filers; it haga 
found figure, yet fomewhat long, and at laff 
Iending in a longer point, which does make up 
I1 concavitie inacceflible to the view 3 for it has 
! fllbut one paffage ox draught, open within, but 
hil lhut without, for it is enclofed with portals gi- 
[ui ving egrefs to the ebaler going out, but alto- 
'yfllgethesz hindring the return of it. 
fil To thisare little bladders given,befides nerves 
mrom the fextam par, there are arteries and 7» 
Wick veins, thofe {pringing from the branch of 
[he celiac, thefe from the veza porta, thofe cage 
;Pility blood unto it, thefe carry that which is. fie 
y s@oerfiuous after it has doneits work back again 
swinto the bladder of the poris, which all may 
Molgtake notice of by the motion of the blood, the 
r@aature of the veffels, by the conftitution of the 
portals, and by adhibition of ligature in a living, 
dillicrea ture, 
B. Bcüidcs thefe, although it has no conftitutive 
[parts, it throws out the {welling choler (by 
Wiwhich it is alwaies diftended and full) either 
py being prefzd, or contracted, or ftirred up 
iiy. the abundance of it, into.a paffage which 
nis Joyned toit, which notwithftanding it nce 
ther receives nor could receive from any neighs 
Wmoouring or remote part. | 
M. Ehe urinazy bladder, though it feems clofe 
gon, all fides to one looking upon it, infomuch 
fis blown up to the: utmo(t. extention of it; ig 
mis not fo much as pervious to the wind, yct- i 
Bas zrezers,in paffages grafted obliquely into its 
Mmembranous.body, which carries the urine bas 
ing 


— 
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[ 
m" 
| 


| 
ing difgregated by the force of the veins from da 
the blood ; but this bladder has no paffages bye! 
which it can rcccive any thing, belides the are dut 
teries vehich bring fuch blood to it as is coms quit 


tained in the veffels. 

Thefe things being proved, I believe it is tg 
be concluded, that the choler isnot the excre- 
ment of the /zver, nor that it is feperated from 
the blood by its fegregatory force : becaufe 


neither is there any place for its {eparation, nor, 


is there any way found by which it may be con- 
veyed into the bladder after fcparation. 

And again,lince c5oler is not brought to this 
little bladder from any where elfe, nor any 


thing clfe befides blood (which the arteries 
do afford to itin great enough abundance) isl 


admitted into its £2242cle 5 I believe that it is 
to bethought, that. by the proper contraction 


of its own tumicle, choler is {eparated from the?) 
| 


blood, and is as it were by {weatiag through 
its pores,laid down mto its concavity, and ther 
réfcrved for ule, | 
Let not I befeech you this feem wonderful 
Of imaginary to any perfon; forío docs our 


{pittledifiil into our mouth; fo does the iatier- | 


moft sunicleof the ventricle {weat out its moi- 
fiure in the preparation of the chylusy fo is 
urine depofited into the bofom of the reiz/; 


fo diverfe forts of matter is heaped up in the hy 


little skins of the abfceflions, according to 


the nature of the part from whence it did) | 


flow. 

I think that this gathering of the ¢haler into 
this bladder is from hence eafily demonftrated, 
becaufe 


| lis 0 


lise 
IT 
dnt 
alle 
du, 
lb t 
fin 


ing 
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ai | becaufe itisin all creatures, infomuch as it jg 
i5 proverbial, that the Emmet hes her choler too : 
"tll but let us fce if it follows of neccflity that it is 
gladded to the blood according to the manner of 
Bits evacuation. 
| The narrow neck of this bladder ftretched 
out in length makes up the billiary paffage, 
Hcalled the cbolidoca pore, in this are placed por- 
cultas, which befides that they hinder any thing 
ifto enter into the bladder through this paffage, 
‘commthey hinder the return of the choler fc (elf after 
mits once out: which appears when with our 
ottifingers we endeavour to (quecz back the cbo/er 
al which we have fqueezed out of it, for by no 
'ilflmeans canit be thruft back again. 
it) i]. This paffage is divided into two leadings, of 
‘it which the one, being firft divided info two, 
Wwfithen into more, and afterwards into many 
utiiprigs, paffes through the ftrainer of the Ziver, 
uplithat the chaler being divided into very little 
Eparts may be moved forward into the vez va- 
Jez, piffing through the liver, together with the 
IB blood which flows from the vena porta, 
|]. The other going further is obliqucly grafted 
Minto the beginning of the jejznum,being drawn 
@down betwixt both the sxnicles of the zz- 
Wteftins about the length of two inches, fo that 
imt. makes one hole in the za/éffines, together 
with that leading which rugs through the paz- 
2 Press, that it may mix the choler with the mil- 
difkie humour, and give it to. the panchress 
Mhrough the aforzcfaid paffage, or being pafled 
ati mithrough the hole to the vese ladee to be pre- 
parc d with the juice of the cby/zi: bzing Pe 
^ | M t 


= — — = 


4. Dilcourie M 

It feems to me abfurd, yea impoffible, that. 
two liquors fhould meet without mixture; that Jc 
theinretines fhould fqueeze out the groffer, 
and the veve laüee receive it, and yet not re» | By 
ceive that which 1s thinner. | 


[tis fit that eboler fhould be added to hig by 
infipid and {weet liquor,both that its fharpnefs 


ean 
and furpaffing yellow colour, fhould be tempers r 
ed with this raw white and inconcocted juice lr 
in the adenes ; as likewife that its dull, flow); 
conftitution fhould be excited and moved. | 
If the other, that is to fay the paffage |; 
which goes to the iateftines be ftopped, or byji; 
external comprcllion be fo ftreightned, that | 
the.way of the bilis to the igtefintes be hindred, |, 
it fo comes to pafs that its colour and hercee l 
nefs is not appeas’d in the pancreas and, glans |) 
dules of the mefenterie, and therefore (for by | 
the tother paflages it is carried in greater abune |, 
dance into the /iver, and from thence together |, 
with the mafs of blood into the habit of the 
whole body) an iéfer is caufed, aud the whole 
body turns yellow, : 
They that drink more enough (for it goes) 
out of the ftomach fooner then meat) then) 
the effufion of this cboler can mix with, their 
‘pils islike water and of no dye : likewife we 
pifs whiter alittle after meat, for which, the ) 
drink moft part of it being paffed, the quantis! 
ty of choler is more unequal then when it 
moves forward the grofs chylus. E 
It happens likewile that thofe whofe paffage | 
is topped for fome caufe,and the cboler not ex | 
onered, but’ at fome times, that they pifs war | 
terifhly | 


Ot the Totavt. 

"a erifhly. with no: colour, but jafterwards they 
® ifs coloured urine, the paffage being opened or 
Bxonerede | 3 

VU By. shefe reafons and examples, I. do per- 
Wiwade. my felf that the cboler is not an excre« 

Went of theJiver; but being made for abet- 

i ex and fora common ufe, itis firft heaped up 

“pin. the,.bladder,.and.in its, own time is both 

mixed. with Chylys,, and .beftowed upon thé 


5 M. There meets in the venaportaa great quan- 
pg city of blood fent from the milt, the Chymus 
ot having. faffered fome alteration in the pancreas, 
tticogether with. \that which is prepared in .the 
ils oper of the mefentery, and, blood now made 
i afelefs after, the nutrition. ;of. other bowels, 
JMikewife that which flows, thither from, the 
lt UM bamorroidal, veins, and at lat fome part of the 
ii eboler, which. being only confufed, and not 
xal duly. mixed. together, could ,bring no little 
Í til) harm to the body s, which moft wife Nature 
Wl fore(eeing,. added the, Jver, by the inward 
J part of which,as through a fieve,thofe confusd 
lthings which we mentioned are rendred - fo 
Jh {mall and fo mixed that they are brought into 
tilt one mals, which aftex this manner being made 
ial wholefome, is. added to the-reft of the blood in 
jM the vere cata, | va 
For in the liver the roots of the vena porta, — 
Bl and a great. many twigs.of.the great branch of 
l| the. cava:are . füietched gut, , which pafling 
illl. through dts firainer are at;laft joyned, and do 
xm) ftick clofe together; fo; that you would fay 
© that they were d veiz which had been divided 
! Me mito 
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into many branches before,and joyned togethers 
again. ó | LT 
This will appear, if you blow up the vesali 
porta, putting a pipe into it, till the cava {well ij; 
up: with ones very eyes thefe conjundionsiy| 
may likewife be feen, if you take from a liver} 
being fodden, allthe flefh warily with a comb, }), 
which being feparated and wafhed away, the}; 
fubftance of the veiws does open themfelves}, ; 
i} very wellto be feen, fo that the {mall divifi= hy, 
ml ons and meetings may eafily and exquifitely be}, 
Al difcerned. a6 T 
| It is therefore the fun@ion of the /iver, with ku 
| the help of itsown veiss,being fenced with the | 
parenchyme, to bring the matter elfewhere pre- | 


| pared (that is to fay,the chymus and the cboler, 
"1 with blood for the dilution of it}* chiefly from | 
j| | the ilt flowing, and the reft of the parts fj]; 


n which are to be’ nourifhed, adding to that | jj 

| through the (mall arteries, the fuperfluous part | y 

of that whichis brought for the nourifhing of | y 

the pareacbyme) into one liquor familiar to na- | y 

fure, which is to be added to the other mafs | j 

of blood. without any delay or manifeft con- |i; 

coction. | | fo 

This fome endeavour to prove from the | 

i ' branches of the ens, lurking in the liver, and | f, 

La notconjoyned ( whilít they believe that there |} 

nad ftaysa part of theblood here to be attenua- | 

No ted) albeit they be'only little veins anfwerable 
Ny to the little branches of the arteries, through | 

I, which, as through all the reft, the' blood paffes iin 

| a with a fudden motion. ; | d 

| i 


a 


no h 
Td — They do affitm that the blood bcing altered 
| | with | 
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vith thefe divers mutations, and being mixed 
"Wirith that in the vera cava, which returns from 


Watly convinced by the reafonsofothers, I fhall 
Bot meddle with it. | | 
J.A birth docs likewife confirm this exatnple, 
"Ebr in the womb it is nourifhed wich fuch 
Mlood, when notwithítanding, it is neccffary 
for. every thing that is born, not only to enjoy 
Bae free air, but likewife, without its admixti- 
in, blood cannot nourifh. | 


“CHAP. V. 


What there may be a nutrition of the blood, twe 
things are neceffary ; whence its mobility s 
what manner of blood she birth requires 5 

E what is the reafon it comes forth y what is the 

B ufe of airinthe body, why au. Infant being 

B (topp’d in the pa[fage of bis excrement, or wa- 

B rer, dies quickly, the blood of the veins unfit 

B for nourifpment of the parts; which way nu- 

ME trition is performed bow much air is needed 
ul for awutrition, its divers effects in mixed 
eam tbings. | 


m | | 
JT Hat the blood may be turned into nou- 
uA  rifhment for the body there are two 
yimnings very neceffary, mobilitie and fomething 


Hicfling it; by the help of which it may flow 
(Ci M 3 or 
NE 
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of be moved tothe places which are to be Adu yi 
rithed} fince this doesnot depend on the blood, qi! 
but is different from it, as that which moves |! 
from that which is moveable,it contributes no- | i 
thing to the Hematofis. Indeed this fluxibilis fi 
tie or mobilitie pettaining (o its conflicution Jv 
ought to arrive from the Sanguificative virtue; fi, 

, and be reducible to the Hematofis. eL 

"Whey, or water, or air, that is mixed with. he 
thé blood, make’ it: moveable; of which, thig i 
defervedly is called the firlt moiftner. ont 

‘Idare not number Heat. amongit thefe 5} 1 
Hot blood fometimes atters in the body, to |i 
wit, when itis out of the veffels; Cold blood jit 

T does likewsfe-flow in Fifhes, and in. the veia |l 

pi of dead Corps ; and that which is drawn out ii 

Hil | of the vezz into'a bafon trany times remairs pre 

i4 fluid, which will be. condenfed in.a thin care) pil 

| TU then veffel. . icd ^ | di^ j fe 

Ne _ Therefore let the two fotmez . fuffice, with|| 

TM this diftinction, that by the wheyiíh blood the} - 

MM Members are made flagging, foft; dull; by the|ib 

| dercal (for in the diffolution of any thing air] li 

irn is morc eafily feparated,and pafícs better away)| if 

"pr the more folid. parts are made more robuft and) ti 

E. more veget, 9. dius m 

CRAT ;,.. Although:this be neceffary fox creatures, and) 

au. needful yet for the birth whilít it is in the à 

de i womb (both that it may pafs through the parti] v 

^ I \ thatare to be nonri(hed, as alíg.that the con) « 

junction of it; being diffolved, that which’ is) í 

fit; may the more eafily be affimilated, and.that| h 

which is hurtful be feparated and void) yell’ 

the wheyith moifture being drawn from thi i 

Mothei 


| 
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'mllMother is füfficierit for theaugmentation and. 
aft Iutrition of the tender and. flaggith members. : 
wel, But when it grows bigger, befide that Was 
cugture in requiring aliment wants air, iti has; 
xb Mlikewife need of it to facilitate the motion ofthe 
nil Beartand brazu* For they are mov'd continu, 
ituflally, and are exagitated by afi alternating 5 
Pffole and Diaftole; nor are they hindered by 
lviithe birth being ‘tender, for the :whole: breaft 
h tim with the bear, and with the braia the cranium 
Bit felf coverd with a film rifes'ánd: falls agains 
it] ^ “Fhe members growing folidiin time, . the 
jj, ty bones do daily acquire more hardnefs, and are 
lii More refifting to the/motion + Kn the mean time 
wid ithe ftrength of the body and the: heart grow? 


| bs ; ? - 7 i at ° 
may ing the pulfes and motions of thé brain become 


mil greater? which difcord going on, üt comes; (9 
ney pats that the birth, inftigated by a defixe- of 
I freer motion, ‘itis incited to change place and 
| feck for air, and fo the delivery is hafineds 2°? 
l6 The infant coming into the- World it is.fe- 

| rioufly to be obferved, that the blood is moi 
| fined and made more fubtleby the attraction 
ina of air, whence ihe excrétnénts; (which in:the 


| 


wit 


od 


jag time of geftation were but few) are augment- 

E ed; and then the’ wheyifh humour of lefs avail 
sim is avoided in greater abundance’ in: fomuch 
i that it is feen thatan Infant which is born 


| without an Open paffaze for his üxine or hisex- 
jj ‘crement, 15 dead in a fhort time, ere ever he 
m fuck or take'any fpoon-meat; ot at lea(taftex 
B Téhás tákena very lieles “ON : 


il qe | bh E 
1f | "being taught by the coüfidération of thefe 
"M things, do undoubtedly perfwade my felfjehae 
= neither 


jug | M 4 
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"which they.caxry air along with. them, that | 
they may ftay.under watcr,notalways be forc'd ~ 
to {wim at. top .to take the air; for if being | 


Air at la(t,the: air in their little bladder being | 
pent they. arefuffocated and. die. 


— 


8 iDifcoutfe- 
neither this blood,nor any other: which is. cons, fli! 
tained in the veins (for itis thick and ufelefs) hi," 
isti tfor the nutrition of the parts, unlefs bee qui! 
ing mixed with a due proportion. of air, and iil 
enlivened it can be admitted into the very lea(t pus 
parts of them ;, for nutrition is mot made. bys fio 
external addition, but when the. nourifhment | T 
iS fitly added not only to every, part, but duly pier 
to' every litte portion, and affimilated to it... fut 
It is cleat enough that this fluxibiliticis gie | 
ven to the blood by. the air, which is the firtt T 
moiltner, being: a moift thin body, becaufe |o 
none is fent into the parts through the arteries, 
unlefs firft being cleanfed and. purged from its 
unprofitable fumes,it be well wrought with it; | W 
and again, becaufe it is continually drawn itt 
without any delay, that it may be mixed with: fi | 
the-blood, +; |... fini 
'^If any body fay thatitis only neceffary for Wher 
| 


the motion and cooling of the. beart, he is con- iin 
vidted. by. the example of fifhes ; for befides, Win 
that they axe. always cold, they do alwayes: inu 
draw up water.at every pulíe of their beart, 
and. fend it;out.at their gir, with which they 
might be both fatisfied for the motion of their | 
beart, and for tcfrigerationif they needed any | 
fuch ; yet to,them.is given alittle bladder, in | 


taken with a Net or Wheel they be kept lon- | 
gcr under water, and be hindred totake the | 


Likewile 
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 Likewife the great effe@s of the air confirms 
his, matter which may turn into ftone, by rca- 
Jon of the combination of theair, being flow- 
hs like water, fo foon asit comes out of the 
lores of the Rock it becomes as hard as a ftone, 
Without the feparation of any vifible bufinefs : 


ii) So Coral branches when they touch the gir 
1° Grow bard ander the waves foft berbs they 
iu (mear. 


iti. We fee out of Mans body, that juices flow 
but through little pores, which fcarce pafling 
Ehe fuperficies of the body, grow thick and 
Mimic, and unequal to the little pores from 
Évhence they did iffüe, yet without manifeft 
Taking away of any thing ; which I do there- 
fore think to be imputed to the airinfenfibly 
parated fromit — - TIS 


D CFT rie 


Sn 


. Mis given to it fromany where elfe ; forit ha! 
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As EAD, br . T 
| | ps or 
The opinion. of Columbus concerning the forest 
. house of the vital blood 4, reafons proving it spot, 
the frame of, tbe lungs s concerning the veiapi P 
. eHd. arterig Pnenwtonick, that. this is not an| bei 
- arterie,nor that a vein. the vein and arteri¢|t e 
zu a Birth take their rifes from the ventricles!) 
of the Hearts, the caufe. of their Difference fh y 
she ears joyuedto tbevifings. of. the veins are 4) 
parts thereof, uot of the Heart. » 
TAE 
" ! Ealdus Columbus, a; moft famous Anatolia 
A.M. mit. was, firít of.the .epinion that .thil/ tu 
mixture of the. blood with air was done in thin: 
lungs,. and that; this blood was made vital, spite 
his Book. dere Anat. 132) Capa... For 
dering the capaciou(ne(s of .thg wena arteriofa|| 
by reafon, that jt is too big fog the nourifbing ! 
of the Jungs, he thought it yas, likewife aR Wf ve 
pointed for.fome other ule ; then becaufe theld thi 
fubftance of the Jug; cannot fubfift without vibe 
tal blood, and it is found to be init, in the), Iti 
mean time (for that blood which is caft up by/lüs p 
coughingout of the lungs, comesup of a frefh) tiga 
colour, thin and fair, fuch as the Phyficians de} but i 
-afirm the vital blood. to. be) he argues in thilj ix ; 
manner ; If the vital blood is not given froft]i ff 
any where to the /uzgs, it is created in. it, bui] vit 
| fl y 
no branch from the aorta, nor by the arterái). T) 
venofa ( which for thefabrick of its portals xe: fri 


. «cives o blood from the beart, for if it did] ic; 
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t-would beat) does it receive any thing; 
['berefore, gc, It does likewi(e follow that 
| t is bred there, fince live diffe&tion does de- 
th imilnonftrate that the arterza venofais full, not of 
"rig i blood, but of fumes and: fcum, and is with- 
the wjgput pulfe, which proceeds from the beart. 
i weg Being confirmed with thefe réafons, he fays ; 
d atit rye fhall hear his own words) Hetakes in the 
windlur Dy bi mouth and wofe; for it is carried to’ 
frre vebole lungs by the conveyance af tbe Arte= 
vin gras Afpera: but the lungs do mix the air with 
the blood, which coming from the right ventri-, 
Wele- of the beart is carried through the Vena Ar- 
Antmtertalis. This blood 5 driven up and down by 
as DUM motion of the lungs, aud made 
rein t D, which likewife in this breaking and juf ling 
vii ete with another as prepared: [bat bleed and 
v oilait. being, mixed together may be taken i through 
siti the, branches of theVena Arterialis, and at laff 
ting Lan be carried through the trunk of it to the 
wile iet, ventricle of the beart 5 but they are carri- 
aul [ ed thither | fo. well mixed and attenuated that 
hon Bes but little work left for the beart. 
t,t s. Itt credible that the blood gains there 
ao this perfe&ion, where the greatelt conveni- 
{ait Rcy, and occafion for the gaining of it is offered: 
icin) Put, there is alwaies air ready. in the /ungs, 
Bi and aconvenient compolition,: For their flefh 


Ue fn ‘ . . « t ^ ° 

nf | is foft, light, thin, fpongious, fo mterwoven 
si, ay With three forts of veffels, that it is rendred 
nm full of holes like froth or a fponge. 


B Ehe veffelsare the Preumonick, vein and ar~ 
| ferie, and the arteriaafpera, the ufe of which 


is cafily known from the following relation. 
The 


j q. :Difcourft | 

The Preumonical arterie (being wrongfully 
ftiled the vena arteriofa) rifing from the bafis, 
out of the higher part of the right ventricle] 
of the beart, {caree enters into the lungs ( aj 
little above that long paffage which is open js 
in Children, but clofed up in thofe of Age, | 
by which it being joyned and infeparable fio 
from the arteria eAorta, (hews the corjuncti- fi 
on of both) but itis divided into two bran- ; 
ches, of which one goesto the right, and the’ 
other to the/eft, both of them being again cut | 
in two, which being divided into more, it is |: 
fpread in very (mall branches running through ‘| 
it all, evento the utmoft of their fuübftance, lí 
and contributing blood to this work. i 

To thefe he anfwers, That veffzl which |} 
is difperfed through the fame fubftance with’ | 
many divifions of branches being communi-’ | 
cated to noneof the intrals, called the arteria" Ju 
afpera, which isa long pipe, being made up | 
of femiannular griffels called Bronchia, and | 
membranes, joyned together, alwaies lying: Jui 
open to theair beginning from the lower part. |i 
of the jaws, firftleaning on the efophagus, af- 
terwards being divid.d likewife in manner 
aforefaid, and difperfed through the fubftance 
of the Jungs, and being joyned to the very 
branches of the Pueumonick arterie, adds air to 
the blood for this purpofe, with which, by 
the motion of the /aags being ftir'd,it is mixed 
perfectly and made thin, that the fumes and 
the groffer excrements, (of which this is exe 
anit ds ot by coughing, and the other by 


Icathing ) might be feparated and let down 
d | into 


| DE the eart. 

nto the Brozchia, and that the blood might 
WMyafs through for the nutrition of the /xngs, 
find enter the {mall branches of the vena prew- 
quonia. 

This vei» is not only alike in fubftance and 
In conftitution to the veza cava,but alfo joyned 
fto it, fo that without rending it cannot be 
Adif-joyned, being not well called by the name 
lof arteria venofa; it rifes from the topofthe 
eft ventricle of the heart, the beginning of it 
sbeing flefhy and broad (called an ear by rea- 
Ion ot its refemblance 3 and the Jeft ear, becaute 
Hof the left ventricle to which it isjoyned ) hoi- 

Mow, becaufe contracting it felf like a Spin&ter, 
ich fit lets out the blood being collected into the 
ith} ventricle, as the vena cava does on the right fide. 
itis | This accompanying the arterie, and being di- 
iis vided after the fame manner, ( together with 

the arteria afpera) it firains through all the 

| parts of the /szgr, that, like the reft of the 

‘veins it may carry the blood which it receives 
Bin the capillar-veins and other its branches, into 
Li the great Trunk of it, and fo at the contracti- 

lon of the ear, every time when the bear? is at 

| rcft, let itinto the Jef? ventricle. 

| Ina birth this bufinefs is far otherwife, to 

| whom, fince the wheyifh humour, or that 

E which is made flowing by the air, and the lit- 
id tle air which it receives from the Mother (as 

B was faid before) is fufficient for its tender and 
. B. foft members, the ule of the lungs is at reft 5 

| There both the ventricles of the beart, with 
mg onc motion asit were ( which only creatures 
y i have which want Jengs) ferve to move the 


blood 


| 
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q Oiicouric a 
blood out of the veiz: into the arteries I 
For Niture.bcing forced for an ufe to comi. 
to frame two ventricles, pavea beginning, both, 
to the veis and to the árterze that it migh 
thrufi out ¢he blood received, by both, throug! 
both into. the arsery.; Hence. it comesto, pals}. 
that. as the arterie takesits rife from the.righ} 
and the Jeft,a vein likewife arifcsifrom both]. 
divers beginnings tending toone.end 5. yet fg 
that a branch bringing blood from the.dexte[- 
rifing of. the zrzerie, and returning that whigl] 
is fupcrfluous from the left xifing of it, fhal[ ^ 
come tothe refting Jungs (for they ought. a” 
be nourifhed which when.the /angs grow grea} 
ter, and ido execute a greater function, erow nt 
ing toibe bigger, furpaís the Aaaftomifis.much 
in Jargenefs; and the rather, becaufe .thofil" ^ 
paflagcs which were common, becoming afiers™ 
wards unprofitable, when the Child is bornctha] " 
1$ to. íay, the arterial paffage and the oval bolet 
are not only. obliterated, but leave off to grow T 
yet are they not fo much changed, but, cha? 
their paíffage, being likea great /gameat thule 
up, fhow clearly enough the,conjun@ion of cht a 
arteria pneumonica Wi .the 4orzz, and of chi X 
vein with | the cava, being only closd with qu 
little membrane, E wh 
Veins do differ in- this. from the rifings, 9j 
the arteries, becaufe thefe are enclos'd with qt 
large. and. moveable/appendix joyned to the" 
heart y They call it an ear; with whichitis co) 
vered as with a Spiniter, of which the right faim 
furpaffcs the Jefz the caufe perchance.is,..(-fol) 
whil& the blood is violently driven — 
tht 
. 


, 


| Of the itatt: 
m beart, being hindred by the operation and 
to qgqontraction of this, it violently diftends the 
tih Bar) becauíc all the motions and contractions 
(m ME the body are more violent then thofe of the 
Wangs. 


throws ; 2 
7 "The ears are rather parts of the veizs. then 


YN 

lie: Hf the beart, becaufc they have one cavity com- 

bahguon to both, but they are feperated from the 
qofom of the heart by pertalr;and ther they 


" fre given to the veins alone and to no other 
(Meflels, into whofe fubftance thay with flefhy 
x qqeeersjet out a little ; befides, the motions of 
Ay ihe earsare diftin® from thofe of the heart. 
soe nef things ] thought fit not tobe omitted, 
A «hecaufe they give way and light to the fearch 
i of thetruth ofthe queftion in hand. There 
n likewife other: parts, befides the /ungs 
; jM forefaid, which do immediately affift in thc 
V pomatofis, becaufe by freeing the blood from 
a ings unprofitable and hurtful, (namely the 
"e einr, bladder, intralsythe skin, the palat, the 
PE award tunicle of the month, the ears, nojftrels, 


at des, &c.) which are fo placid, that taking 
("Mat which ismoftialike to: them from the 
»' blood which is brought for.their own nou- 
"drifment, the reft which: remains. profitable 
hey ido let down into the weins. and: do dif- 
; Brharge that which is unprofitable either into 
E their own bofoms, or into the circumference 
M Ib the bodys but becaufe the: relation ofithem 
P would ‘be tedious, dcfirisg : brevity, I fhall 
‘wor them. =) ©! - 
is E 
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CHAP.. VII. 


ate 
ahh, 


mae 
That the Blood ought to be moved to the places) 
which are to be nourifbed: when, and bs 
life begins, a Bubble turnsit felf into aM: 
Ear, andthe Heart coming tothe affi ance gh, (y 
at; The fituation aud compofition of itj 
what infirmment of tbe Soul the Heart is. |) 
Ul, 

V 7E (aid evennow, that there was rej. 
quired fome impuláüve, that. thelj), 

blood being now moveable, and abfvlute ath. 


all points, might be moved> toward the parté},), 
which are to be nourifhed, For the nature of}: 
blood and ocular teftimony do confirm, thathy ; 
blood flows not thither of its own accord, nor}, 
is it attracted by the parts (for all heavy things},); 
tend downwards) How this begins from the}; 
very fitit life of the creature, and continucs},,, 
all its life time (adjudged fo to be by a diligent|7, 
fearcher ) |: intend to relate. 50 

Life fcems to begin and tó take its firft rife, |p ; 
when after the firft difpofitionof the creatures i, 
a little moifture, by the help of heat gathering | > 
together things bomogeneal, and {eparating of}, 
the beterogeneal; creeps into that. part which]... 
begins already to be. firm, and (o rcprefenting |. | 
the beginning of a vein raifes that intoa bubs | y 
ble or little bladder, which firft refifting and |. 
afterwards contracting it felf, (hakes this mois |; 


{ 


fture into the raw beginning of an arteries lj. 


this returning back, and the little bladder con- l 
tracing again and again, the motion, after b 
the | 


\\ 


| 


} 


Of the Weart. 
fie rude fhaping of the members, growing 
Wieater, the parts receive nourifhment and 
ore perfection , and this liquor acquires 
fe colour and confiftence of blood. Out of 

Bhich, whilft the encreafe of the uefhy part 

lows faft to the little bladder, now receiving 
Wc form of anear (which to fome creatures 
|(ufficient. all their life-time) the fich grows 
"i2 together with the firft beginning of the 
t, which as a help to the ear is created for 

ge better propultion of blood. 
. this function as was mof fit, itis not 
faced in the middle of the body, where ac- 
[rdin "B to Anatomifts the Navel is placed, but 
alt, a place nearer the heart, that it 


brealt, cats 


gay more convenier tly furni(h it with blood, 
| 
VMlhich of its own accord flows downwards: 


|J alfo mae in it being, eo ins with the 


| "The flefh of it is hard, yet fo thatit may 
pontiac d, being of grols workmanfhip, 
E fo (if 1n little things we ufe- great compa- 
Am fons ) ) asa pillar nade of Tofcan workman- 
ip, which being clownifhly made, is put as 
rop for bearing the e of the houfe 
chis lump of UN given to Man by Nae 
iixe, that it may be a to endure the labour 
which it is defüned d by Nat 
This Befh has two bofoms, namely, 
Mid the right, of which: onc | bonu it 
Mri |ivcs the blood into the lungs wl tuens are 1 
Ol 
(cl of the A Ys 
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46 A curte 
caufe it diftributes blood into the whole body | 
is environed with much thicker fleth. Y | 

To thefe receptacles anfwer their veffel 
common to them, being fenced with portals 
namely, the veins with their appendices or eril 
and the arteries of which thefe are open with} | 

out and fhut within, but the arteries are opellqi 

within and (but without, having fo open oft! 

fices that they evidently thew that the quami 

tity of blood which paffes through them ilf t 

Su i not (mall. "m 
LM It has belides thefe no ordinary veffels cithgfoo 
bringing of carrying away, which are fit foli 

| that work, only: the fmall Coronal arteritiput 

à rifing from the aorta before it país out ef tlt 
i pericardium, are grafted into the bafis of 1 ii en 
EIE - with their conjugal veins, which rifing from cou 
H | i cava, {o foonas itis paffed the heart, are comi 


D municated to the bafis thereof, that they mali 
| gather up the fuperfluous blood, and reftoi| ; 
HAT: it to the veza cava to carry it back to ebfiih 
|. beart. ^tt 
Being fo framed, ithangs in the bofom ft « 
the Pericardium, only in the bafis, or the parl 
which are broader then the reft (by the mediilind 
tion of the Pericardium and other veffels whie]ul 
arife from it) it istyed in the middle of tlt 
) thorax. The geft of its body from abroad rilui 
Wy like a conus fivetching it {elf forward toward | 
I the right fide intoan apex or point, and {win 
Hie ing in the water of the Periasrdium, whit 
fac cilitating its motion, is every way free. | 
Hence it is, that when the bearz is in actio] 
which is performed by the contraction of 2 ‘ 
d 


j Of tbe act. 
Whe fibers together, the free point is drawn to- 
ivards the immoveable bottom; and fo is lifted 
Pip, and making a leap as it were, {trikes the 
tgpreatt with a pulfe which is felt outwardly. 
WM I dotherefore conclude, fince the parts do 
i Cquire appofition of nourifhment, and that no 
part befides the beart has the conveniency to 
Silo this (which is evidenced by the agreement 
. bf the veffels, the connexion of theears, the 
Hlifpofition of the portals, the vaftnefs of its 
idi brous and contra&ible fiefh, its fit place, 
ihe due compofition of all things, and the 
lbrotrufion of blood in creatures living appa- 
Bent to the eyes) that thebeart is the inftru- 
iment difperfing the blood received from the 
Beers into the arteries, by the fubferviency of 
romwhich, it furnifhes nutriment to the whole 
llbody. 
B Thofe who are more taken and blinded 
oll with greater efteem of the beart, are not cons 
Stent with this ufe (the which to gainfay, is 
onto deny credit to ones fenfes) but they fay 
ipllithat it performs many more and better offices, 
nejand will have it to be the author and efficient 
T icaufe of all heat and life ; and becaufe this is 
thought to be performed by the help of fpirzrs 
land life, they think it to be the very warchoufe 


sullof. fpirit and life. 
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CHAP, VIII. 


The Arguments of Conringiusfor the Hamat 
© gofts cof the Heart, and the Confutation there- 


d X foás may be drawn, from which the 
evidence of the contrary may eafily be desi 
monftrated; yet 1 cannot reft (atisfied if] give] 
not anfwer to the moft famous man Herman-li) 
dus Conrigius, Profeffor in the Univerfity olli 
Helm[tadt, aman much to be efteemed, which 
he brings for the Hematofis of the heart, 
(hall not be unwilling to repeat them in the 
(ame order that I took them in out of his Lib 
de generat, C" mot. nat. Sanguinis, cap, 24. | 
f. Tis granted tbat the Heart is the beginuing| 
of the Arteries 3 and that.theVeins are derived]ly 
from the fame beginning, our eyes do {ufficiently | 
wmitnels, tbercfore tbe: Heart i likewife the be- 
ginning of all blooa, and the ftoreboufe of it. | 


II. Lbefluxion of all bloodto the Heart, and]. 


the flowing of it from the Heart (for neither does]i 
the blood go £0 any other part or bowel, wor does} hi 
it all of it flow from any other part) but all mo-\i, 
tion is appointed for the obtaining of good, analy 
therefore all good gains its chiefet good in thelf 


Lbeitfrom the preceding Narration reas[i 


and contain blood, no other bowel being as} 
Fer the) 


Qt £011COU tit 

l'écond: or third days fitting, andit is approved 
iby the authority of moft learned wen 3 and this 
|eomer to pafs by a moft certain rule, that the 
IHeart ont of fit and difpofed matter can make 
blood without the help of any .otherof the Low- 
mels, yea that the firft blood of all, of which ibe 
parts of tbe body are made, and which is [0 ex- 
[quifitly elaborate, is concocted only by the, Heart. 

iV. Iti likewife known that blood is genera- 
ed infome, if the Heart. be ftrong, though the 
A Liver and the Milt be corrupted, infomuch as tt 
his able torecompence the fault of tbe Liver and 
ingebe Adilt by ity beat, as likewife any paffion 
fabout the temperature of the Heart, doth caue 
Ibat ihe blood of the whole body is either well 
Iconcotied, or otherwife, Therefore ay this alone 
Ive are able to gather theftrength and ability of 


Mbe: Heart in generating of blo A, 
vi 5 


|. V. Its aptitude for aourifoment i$. gathered 
from hence, that no part of the body is nourifhed 
but by blood, elaboraic before in sbe Heart y 077 


| ly ina birth that blood which is the matter of 
the parts is firft feen inthe Heart, and the very 
flreyner of the Liver ia procefs of time is genera 
jted from benoe, - In vain is all that nourifoes firft 
| elaboratedin the Heart, unlefs by that working 
bebe blood be better prepared, that it may be the 
fitter for nouvifoment. It is likewifecertaims 

that that blood which flows from the Liver, of « 
i ten, if not always, is fo raw, that it. cannot be 

| fit for the uourifpment of the parts, neither is 

| shat again all concotied by the Liver, or remains 
in unprofitable, therefore it is taken by the Heart 


ji ibat té may be made fit, 


VI. 
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VI. Becaufe all tbe beat of thecreature is from 


the Heart alone, it is not to be doubted that tbe 
lafp perfection of the blood is from the Heart, Y, 
and that therefore the Heart is the prime ftores j 


boufe of the blood. 


I, As to the firft, I grant that the oezsand d 
the arteries do arife from the beart, it does not [^ 
follow from thence, that the bert is their cffi* a 
cient beginning, nor do I believe that. it is the} 
mind of the Author, that one part has its exe T^ 
iftence from another, fecing all of them reccivs T 
ing their delineation in the beginning, do acs f. 


quire their perfection in time. 


Nordol believe that it will be maintained I" 


by him, that the blood is made becaufe of the 


veins and arteries, but that they were made | 
for it, (that they fhould be veffels for convey- 


ance, and not veffels efficient) nor that he 


concludes thus, Zbat which is the efficient caufe | 


of theveins and arteries, is likewife the efficient 


caufe of the blood: but rather taking his ar- | 
gument from the confequence (for there where 

the beginning of the veizs and the arteries is, | 
there was; the fitt. neceflity of them, which | 


is-for containing of blood) Where firft veins 
and arteries are found and have their beginning, 


zbere firft blood is found aud bas its beginning, | 


and that is inthe beart. 


Anfm. It does not follow, that there where 


firft blood is to be feen, that there it has its 


beginning, as if he fhould argue, from the be=’ | 


x 
| | 


ginning of the Trunk fpring the roots ( if we 
tnay ule this comparifon;the veins are the roots 


of 


| Mf tbe eart. 
Jf the body) therefore they are the juice of 
the tree which nourifhes it. 
Blood, as I take it, begins from an invifi- 
ble beginning, for a juice which is avíwe- 
l'able to blood does meet together out of the 
Hirt beginning particles of the creature thiough 
the pores, which are the firft atchicvements of 
aauthe veins or blood rather, agrceing with thofe 
parts whilft they are yet tender; This by its 
Bextenfion makes or raifes a little bubble or 
Ébladder, which in time puts on the form of 
lan ear, and ftirs its Diaftole, and gives it oc- 
BcaGon firft of refiftance, then of contradtion ; 
for the Dia(lole is before the Syftles for how 
Wfhall any thing contract it felf which has not 
Ifirít fuffered the extenfion of the Agent ? 
E whence it follows, that the concourfe of - 
blood from an invifible beginning, is the cf- 
B ficient principle of this little bladder, and not 


“) the bladder of the concurfion of the bloods 
"f as the many rils that meeting together do 


make up a river, and the river does not make 


M up the rils. 


Therefore it is mauifeft, that although the 


M beginning of the veins, and their apparent ri- 


fing be from the beart, yet therefore the blood 
MM does not rife from the beart, but flows to if. 
B That which is fir& in degree may be called 
the caufe of the confequent, but not on the 
contrary. 

In an egg, before the heart be formed, there 
appears firít a bladder beating, which being 
dilated by the blood, looks red, and contrat- | 
ing it felf lays down all rednefs, grows again 

N 4 white, 


Vt 


——À a 
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white, and difappears, which is a fign that thd 
blood is before the bladder, (which become 
an ear, not a heart) and that it grows red bul! 


y 
blood, and that the blood does not grow redi Au 
by the bladder, | p 

II. This confirms what is faid; becaufe tq 
blood flows to the heart, it is certain that 1p 
has its beginning elfewhere ; give me leave tga 
an{wer, that the blood flowsno fooner to any] ^ 
intral, then to the lungs, and thatit does noti t 
flow from any place more perfect and ab(o-[ 
lute at all-points, then from the lungs, both Jun 
reafon tells us, and ocular teftimony confirms ita 
If. 


m" ' ' 
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A. Birth to which wheyith blood is fuffici- [i 
ent, needs not the help of the lavgs; nor does f iit 
it need the heart for the change of it, fo thag f tin 
it may only enjoy its difpenfative motion. uu 

The blood does not move towards the lange Tiv 
but to be purified: Ifa creature arriving co fiti 
growth, and having much blood could wane. liti: 
them, as well as he does when he is in his! 
Mothers Womb, they had not been framed Wii 
for afuture ufe to the birth. 

This purifying is performed not by thein- 
tention of the lz “gs, but by the action of the 
foul: parts being laden with blood move it 
further, either by contraction, or their own 
weight, or by refiftance, ‘that they may be 
freed from it; fothe heart by the impulfton | 

Oi the ear being filled with blood, even to! Mete 


T NIE oF = 
— » 
= = E3 


difiention, moveth it forward, that it may be” {whic 
freed of the trouble of it. AY, 
Therefore the motion is defigned: for the | thins, 
ere P 6 * 


good 
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igood of the part moving, and not always of 
the moved; which inexcrements is apparent ; 
but, partsdo not act for own anothers bchoof, 
but for their one convenience,they receive fuch 
things as are convenient for them, and drive 
‘wletia@way fuch thingsas are hurtful, Bat in this 
nthatg{mumber is the bear? comprehended, whofe in- 
lavegitention is not when it thruftsthe blood into 
[ tO any |] 


ithe oria, to give nourilhment to the parts, 
bissl but to put off a trouble which comes upon 
ddf]it feif s befides it is the office of the fouls go- 
(ul vernment to give nourifhment to every part, 
wfümtheorgans being rightly diípofed. 
| III, Although all the parts have at firftan 
Obícure delineation, yet there appears at firít 
[a little bladder which beats, which in procefs 
fof time becoming more flefhy, attains to the 
form of both the ears, therefore if any thing 
Ideferve to be faid to be bora before the reft, 
lit is the ear, which is generated before the xeft 
“~nthof the parts,which moves firft of all, and leaves 
Imotion laft of all; and not that flethy part of 
which the ventricles confift,in whofe flcíh they 
place all motion, and in the difpofition. of 
wifi hofe receptacles they place all power, and 
sfiegthe fountain of all faculties, although this ve~ 
titty fame motion be divers from that which is 
jog een in an Embryon, and in an egg; and ison- 
"I: PAL conicquence to it. 
ag But neither docs it generate the blood, but 
ven receives it Eowing from the whole body, by 
Mwhich it {elf is likewife made. 

| IV. ’Tis certain, that the liver or the mil? 


ah, ¥ 


Hocing corrupted, but not beyond their bounds, 
good 


s n his 


framed 
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good blood is generated, or elfe fuch as is nog M. 
altogether bad. Nature does at fometimes ens] 


dure the fmall default of one part, the reft be- 


ing all entire, without great damage 5 but the 


liver or the milt being quite corrupted, I do 


| 
H 


not believe that the body or beart can be fos 


| 
ie | 
mth 


whole or ftrong. | 

It is certain, that the milt being obftruGed, 
becaufe the blood coming from thence is notj 
well diluted, that the beart is troubled with] 
beatings; and alfo thofe evils which afte@, 
the parts which ferve the whole body, ufc to} 
be hurtful to the whole body. 

When there are more afliftants in an operas 
tion, and one or more of them are difeafed, if 
the whole is not abandoned (it is performed) 
faintly and imperfedtly,) thisis to be imputed 


tothe reft of the parts which are whole ; ith, 
- is inconfiflent to attribute it to the heart, fince 
it is certain, thatits aid is not asyet required], 


to the fanguification. | 

It is hard then to affect any paflion about] 
the temper of the beart, to be the caufe that! 
the blood might either be well or otherwife 
concocted, for indeed there axe many parts by} 
whofe perverfe difpofition the whole Exucrafy) 
is overthrown, if they are combined together? 
What hindreth, I pray you, the Peart being ill 
aficcted, that the Jaugsor other parts which) 


Belong to the Hamatofis by the nearnefs unto) 
fhould be infected al(o? Ithapneth often hows. 
foever, that the temper of the bearz is often vi], 
tiated by the ill difpofition of another parts) 
fo that the affeGtions of the bearr are w 
| di 


} 
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ihe Symptoms, but not the caufe of the dif- 
jafe. From what offended part, the a&ion 
it felf is hurt, from the fame it is performed, 
V. Its granted, that no part is nourifhed un- 
| jefs the blood país the ventricles of the heart ; 
iind I do believe that no man denies, that the 
piutriment is claborated, that it may nourith 
She better; fo it is likewife true, that in a 
ürth there appears frit blood in a little blad- 
"Mer, and afterwards the Parenchyme of the lie 
ler, yca the very ficth of the heart in procefs 
pf time is thence likewife generated; but by 
"Myhat argument taken from thence it will be 
proved that the blood either in the receptacles 
‘PE the ears, orinthe ventricles of the beart, 
Ms any way elaborately altered, or gains apti- 

Bude to nourifhment, I fee not. 
IA Nor docs that’ much prefs us, that raw 
did blood has ofen flowed out ofthe Ever; it is 
Milinade fit by being conco@ed in many reite- 
Qi ated circulations, and being purged from its 
Biregs,nor has it any need to be concocted again 
Din the liver, or perfe&ted in the beart, only 
fe th |t is neceflary that by its aid, after that it has 
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tüEeceived at every turn anew refining in the 
itii tungs,it fhould be driven into the arzerzes, 

wa VI. It istrue, that from the beart all heat 
M Eomes to living creatures, not becaufe it is 
ing Maotter then the reft of the bowels, but by ac- 
wilbident, this heat is raifed in the parts through ; 
Which the blood fuddenly paffes by its moti-- 
iion: which is an evident token that the blood | 
itl ireceives not its perfection from heat, and fo. 
tPaithe bears js not the ork fioxchoufe of blood. : 
; » CHAR.’ 
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be impofed to it, 


Pi renowned man K. D. Cartes brings for thi 
Rl proof of this fire, which he fayes was madi 


| of the circulation of the blood, method. pag} 
! | 47. The difference which is obferved in tbe blosdi 


| à flows from the arteries, can rife from no othe) 
1) an 


comes more fubile, lively, and warmer, fo foonl 
as it comes out from thence, thatis to fay, w beni 


ib 
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for that whichisin theveins growing ufelefsy 


d 
An inftance given. por the aforefaid Anfwer ta 
hen out of the Method of Cartefius ; why tl 
blood of the veins is more thick tbenibaty 
the arteries; the beart ss uot the Organ p 
Sanguification, neitber can the con{ummatia l 


Or an inflance to confirm this Anfweip 
that {hall ferve which a moft famous andi 


Eu by God in the bearts of creatures, being chilis 
HE Atithot of allmotion and action, as likewilid | 


which paffes out of the weins, and that whiellu 


reafon then this, shat pay fing through the heart ahh 
is rarified, and as it were diflilled, and fo bey 


M m it ws inthe Arteries, theni it was before it entreae 
1353 into them, that is when it was flayed in ibüs 
Hi] veins, And if one bake | good heed, it will be fonnalh 
that this- difference does not manifeftly ap peat 

T. but wear the beart but lefs in places difta 


contained in the veézr; nor without reafonjly 


i 


i ! | 1 from it. li. 
W | i The moft famous man affumes, that thé]; 
Th arterial blood is thinner then that which sly 


Df the brat. 

Ras loft fome portion of its aereal fubftance, 
"Mad that perchance which it has retained is 
hore full of fumes, and duller, and retains 
lot its former livelinefs; to which add, that 
uispme portion of. the liquour is voided by infen- 
lible tranfpiration, as likewife it is fevered and 
Shrown forth by fweat and urine; if it re- 
Seive any groffnefs in. the outward parts, be- 
‘refrigerated, I am confident it depofites 


: ar ; j 
sainat groffnefs together with thecold, before it 
tfmomes to the heart. 

| Granting that the arterial blood is thinner 


| 


m» c : ph esc 
»llhen that of the vezzs, he denies that this zr- 


Mificd by the heat of the beari, and as it were 
jiMmliftitled ( we intend to {peak of the -heat of the 
Beart afterwards) his reafonis, becaule pafling 
lbut, it is alwayesmorefubtle, lively, and hot, 
withen whenit enters. if the moft famous man 
| the entry of the firít, and outlet of the 
lat ventricle, we, do grant that the confiftence 
Mof the blood, yeathe colour it felf doth re- 
ceive fome change, but not in the beart, but 
iin the /»zgs5,for the reafons aforefaid : butif 
he {peak exprefly both of the egrefs and en- 
try ofthem both, we deny that the b'ood does 
jpa(s out of the right veniricieot 
fiance then it entred ; nor will ; 
Mmonfirated, that the blood &otli 
B thick inthe/eft ventricle, tnen it comes 
im tex wards. 
BM. To call the beart the Organ of fangui 
tion, how abfurd a thing it is, from hence ape 
B. pears, becaufe it is not perfected by onc part 
Or 


| 
i 
| 
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of infirument, but by many, for fince it is filli 
that diverfe things fhould concur in the condi: 


If. any body fay, that thebloodisonly comsjuin 
fummated by the heart, 1 think he will belo 
Hi. convinced by thefe arguments. li i 
Ii Firft, becaufe in the beart nothing is added|utt 
| to the blood, or taken from it 5 in the ventré) lí 
cle there is added to the meat and drink a Melt! 
quor which fweats out of its zaxicles into thelf | 


| hold; in the zatefines that which is groffellyr: 
Al and unfitis taken aways in the pancreas and)tiy 
i | adenes of the mefenterie,a juft quantity of blood) the 
li is added to the chymus, which for the greatelif 
| dilution is much augmented in the branches] wi, 


of the porta, by the fubferviency of the mlb) fin 

and other intrals, that at laft after the additis] T 

on of choler, in the mediation of the cyfti, it\ bey 
[. may through the liver by Dédalian winding$|is | 
| perfect its courfe, and fo being alike at all) yo, 
| RUM points makeup one perfect compound. — lm, 
TM Nofífuch thing happens to the body by the) wt, 
T. help of the heart, fince there is no adminis! |j 
| » firative veffel which can either bring any thing) bx: 
I4 to 1t, orcatry away any thing which is fepaa) fa 
Im rated from it. " 
b I believe, that no man thinks that the eve) y; 
| ronal arterzes and the veins joyned to them do}, 
this, for they are leffer then to be employed im) 4, 


fo commonand greata work. 


Authors ! 


=< 
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B. Authors which are prime Phyficians, ufe to 
"uM calculate very well from the largenefs of the 
tall vefTcls, feeing fome one part receive a great deal 
(i more then it needs for the adminiftration of 
dats nutriment; that fuch a thing is done for 
hig another parts fake, by Nature, which does nos 
"thing in vain : fo let us argue,taking our proof 
BM from the fmallnefs of them, that the corona? 
veins are deftined to no other purpofe, then for 
Inourifbing the beart $fo much the rather, fince 
jit is certain that veflels are allowed to othr 

|parts, according to the fame proportion. 
| If perfe&ion were given to the blood from 
ithe beart, at leaft from thence it would fuf- 
ot fer fomechange ; but (ince there can none be 
wl perceived, but fnchas the right veztricie ree 
tim ceives from its ear, fuch does it unload into 


lili the arterze of the /zngs, and fuch blood as the 


mg defi ear likewife affords, the left gives to the 
n aorta , certainly either the colour or the fub- 
| ftance would thew the change. 

Thofe that do afcribe the Hemagofis to the 
tim) Beart, do afixm that there is more power in 
limp ats left ventricle; but fce what great abfurdity 

| would follow from thence, the /zzgs would be 

| nourifhed with unperfect blood, for they do 

ill not receive the lea(t arterie from the aorta, or 

im) Jeft ventricle, nor can they haveany motion 

backwards, the motion of the blood, and the 
femilunary Portals hindring them. 

Letit then be ratified and confirmed, timt the 
ventricles of the beart do only afford a paflage 
to the blood, which the veins and the arteries 
do likewife, and that their flefh does drive it 

mote 


more forcibly, for fince me veins being weak 
could not impel the blood by the help of they] 
ears, into members far did tant, the beart feems 
to have been added to themas a helper, chat 
being a great deal fironger, 1t might fupply che 
defect of theears. 
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SECT. III. .CHAP. f. 


Whether there be a greater beat inthe beart, than 
the other Jutr als ; theveafons of the Antieuts a 
affirming it, are oppofed ; the opinion of Care | 
tefius concerning beaty what aretbe things) 
bat render this opinion plaufi LM it the comm 
pofttion of the beart,and 1 eafons withftandi ng 55 
the firft and latter motion of the anricles of them 


heart. 


Adee ds tis toexamineour third Pro- 


sofition, whether or no there be greater ll 
heat in the Feat then in other intr als ~ The 


Antients do fo ates r he affirmative | 


part of this Quefti uon, as alfo “thi Philofophers yg 
of this age, that as an axiom it is not called in 
queftion by any, fud as mony is commonly vas 
lued at an even rate, with that which is beft 
known : juft fo they do all build unanimo ufly | 
the preheminence of the heart, and principal 
lity of it upon this, as upon a firm ground, and jy 
ery well known toall, above tat EU 3. 
and Upon the fatne all the powers granted in alll 
former ages, and even in our Cities 
Ariftotle in. his Book of Youth and Old age; 
Cap. . 


D. Ot the eart, 
Wap. 4. fays, That she beginning of beat depends 


uc : i 
 uatpom tbe heart, and that the foul $e as it were fe 


Of M 


- W fire in that part. 
“Galen in his Book of the formation ofa Birth, 
w bap. 3. fays, That creatures received the heare 
' gra fire for warmth, They commonly do aver, 
What from hence the heat, through which the 
jody of an Animal feems hot to the touch, is 
pred through the whole body, 
8| But touching can give judgment as cohcernz 
(rats nor muft you refufe to truft it, finceit 
,,fgturns report concerning its proper obje& ; 
cat breaftof a living creature being opened 
mm Mb fach great heat is found by touching, nox 
Wir fearch is it found greater then that of the 
. gt of the intrals. ! 
JB Phyficians judge as far as they can by fenfe, 
‘Tid that which is not to be perceived they 
Idge to be nothing at allg is not agreater 
Jat denyed in the heart, becaufe it is per- 
,ived by the touch ? we muft not infer that 
ze skin of the handis too thick, or that it 
colder, for in a littletime that would be 
. Miown 5 for thofe that are very cold do not 
d Widenly feel the heat of a good fire at firft; 
" Baich afterwards they are not able to cn- 


i09 
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/!Mnce of the beart, whetheritbe fit for fuch 
Bat: there ought to bean apt fubje&t an- 
"Mierable to a powerful agent, ficthisnot fit 
"M endure fuch heat, if the humours fhould 
“Byle out of it, it might be eafily rofted or 


iyled; oy! is not enough ín a lamp, but there 
| 9 is 
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ic likewifea wick required,: w which may (ubfi 
and. cantinué m the flame. 


[his heat in the beart is eMherimbred of 


acqui red / this would quick! y be dimirithed 
abd extinpuihe dby-theaáw SIG neu Jc 
yothing could’ be added thatiweresfo hot) fox 


yf 


^ 
y 
~ 
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hall it be fent from a part fhat.iis lefs hot?) on) 
fhall i it be fuftained by. exteriour food ? che! 
beati receives no other thing: for its nourifh =| 


rient then ‘that!which comes: through the are 
teries Ssepbale; dest; nor fee their blood -any 
other, thén'thát which isafforded as nourifhg 
ment to the’whole body. ' | 

Perchatite it might ftir the like heat, ,or-@ 
greater in Otlicr parts, for there are other parts 
fitter for the conception of hcat,as being dryer " 
and heat i$ the more intenfe; by how much:thé 
thicker the fubfiance is in which it has its reg 
fidence. 

Renatus de’ Cbartes a mott famous man; 
whofe wit Fdo not only admire, but alfomuch 
eftcem of hi$ Philofophie, libi metbod. pa. 498 
fays thac the Almighty did place or ftir up im) 


the bear of man a heat or not-fhining firey] ^ 
(not unlike to that by which hay is feton firey} ?: 


M =f 


when itis put in ‘recks before it be dry, of 


action of tlieit patients, by which itis at laff, 
unteds atid it-is like wifeknown, that which | 
luke- wart affwages that which is very)! 


! Tt acwe n tits ous heat mult cc MC from fome 
othér place; and from whence Ll pray yon & 


| 


à 
by the bed? We ough it to be heated, as an by 
k indling nda Vi agents muf(t: needs endure the}, , 


| 
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as new wine left pons (hé lees feeth’ 
which exétcifes all the actions of the bo 
thinking, whith amongtt all other 
he gücffes to be ‘only proper tom 
ceeding trom'his reafonable foul. 
He fays tat tne arops of ble 
into the receptacles of ] 
inflated and ‘dilated b: 
quors when they at 
forme veffeT, 
avouches, 
ome he fs 
p' together 
and thatthe three 


1 
hene 
9Ccaued; 
à = 


he arteries 
] portals>are 
ae ole que ught üpoói 
;'W€ ng the arveries and that the 
des or feinilunarié portals arc open d,that 
make’ fiet accéís for new blood. 
He fays that this motion of the blood rial 
neceffzrily follow from thedifpofition of the 
Which we fee With our cyes, by heat 
the fingers is perceptible, and from 
C ‘Blood, wi lieie may know by 
aXiom has pleated à many : truly 
: plaufible to gather the’ caufe of 
creatures Hom” things ‘evident, the 
lave our refuge to the Soul, of whofe dature 
we are forced to confeís that we are ignora nt; 


bcfrdes,that i£ is evide ati RM en that the life ofa 
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creature isbegun with heat, and is terminated 
by cold: But to fay that the circulation of 
the blood is known from the difpofition of the 
organs, perceptible heat, aud the mature of 
blood, (to whofe judgment feat this famous 
man appeals) if we will rightly weigh the bu- 
finefs as in a fcale, the motion of the blood in- 
deedis fuch and fo circulatorie, but procced- 
ing from a far different caufe. 


Let us fee the difpofition, There is givento | 


the beartfour vcffzls ferving for the common 
work, twoveisr,and fo many arteries, being 
fitted to the two ventricle the right and the 
left, to either of them there isallotted a veia 
and an arterie, and receiving the blood from 
the veins they país itina like quantity into 
the arteries, The veins are gifted with ap- 
pendixes or fleí(hy baggs (they commonly call 
them | exticles) endued with force of contracti- 
on, befides innumerable others, which they 
have for the better advancement of the blood, 
they have five portals in the entrie of the beart, 
which are opened of their own accord. by the 
blood when it paffes through, but fhut their 
felfs againft it when it endeavours to return ; 
of which three are the Sigmosdes of the hol- 
low veiz at the orificeof the right ventricle,and 
two are like half-moons fhutting up the orifice 
of the Pxenmonick vein from the left ventricle. 
The arteries have in their paffages neither 
portals, as being unprofitable (for their adtion 
is every where the fame, for they are all di- 
lated at the fame time, and all at an inflant 
tending to their former conftitution, are con- 
tracted 
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| tracted at the fame time, or flag by reafon of 

| fome weight that preffes them outwardly) nor 
y have they any appendixes or ears, but have in- 

y. ftead of them the beart made fat to them, in 
) the egrefs of which from both the receptacles 


M there are likewife there three-pointed portals, 

, M large ones, annexed, which are (hut by the 

"B blood endeavouring to return, by zeafon of 
| the contraction of the arteries. 

The organs being thus fitly difpofed, an 
| indifferent judge with his own eyes may fee 
| the fwell'd ears contra themfelves, and thruft 

out the blood «ontained in them, without the 
| refiftance of any portals, and that the beart 
} from thence fwells and rifes into a Diaftole: 
| This being diftended, and endeavouring to 
| difcharge its burthen, the portals affixed. to 
| the ears are (hut by the compreffion, which are 
| open before, thofe which anfwer to the arteries 
| freely giving away. 
| But becaufe it is not neceffary that both the 
y ventricles fhould meet with equal force, the 
"M right ear depofits the blood into the Jeags alone, 
y which are ncighbouring toit; but the admi- 
niftration of the left furnifhes the whole body, 
|j and gives it to the furtheft parts, and at the 
J| greateft diftance, and evento thofe which re- 
| fift it. 
Hence the difpofition of the beart advifes as 
| todraw a rea(on why the left isenvironed with 
"I fuch a weight of flefh, fince the right hasa 
"M thin wallin comparifon to it. 
"Tis morcoverto be obferved, that there is 
") given for the fame reafon to the portals of the 
| O s i beart 
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ontracted and hard, its bignefS is impaired, 
Let us give a-reafon for this $d ae aGons, 
f all’ parts ‘are ‘done by contraction; why, 
hould we deny this to the beart? at contiits 
sf contractiblé Aéth; and of (uch mafeles.as are 
noft firm and firong, and this ilefh'if itonght 
‘lo fall and rife by the fwelling'up and falling 
of the blood would be very ‘unfit for the pur- 
pofe, fuch a great confiftence 15 fitteft for a 
"PMrong and vehement action, and a more Eage 

"ping confiftence fittcr for paflton. 
| If the beart fcems to be uplifted by the fore- 
li Boing contraction of the ears, by which they 
ie idifcharge the blood, the Diaftile i$ not to be 
'Fimputed to a dilatative heat: It mof clearly 
gs being opened every day, 
the ears do precede, and 


fappears from. eggs 
that the motion of 
[did precede always. 
I [u them there firft appears a. little bladder 
luhich beats, which being changed into-the 
Bright ear, the beart i5 feen afterwardsto grow 5 
Ito which reafon advifes us, for the ear keeps 
[the fame number in its pulfes which-the blad- 
«e dex had before, the beart has a diltin&t and die 
‘iverfe motion from it. 
M Becaufe the motion of the ears is firft, it 
ll docs not depend upon the motion of the beart, 
M the beart is immediately uplifted by its action, 
"M not on the contrary, for they rective nothing 
B immediately from the beart. 
|. This is arparent, becaule when the heart 
| beats no mort, yea when it 1s dead, either ot 
B the ears do fill beat in anfwer to their 269 »r- 
Ji. cles ; aftex the left ventricle leaves off to beat, 


= 


SS Se i RAE eS 


bet EE —  —Óá 


«4 Dilcourfe 


the ear which is next to itbeats fill, which (a 
being dead the right ventricle continues ; which]! 
ceafing, the right ear fupervives ftill, this ab-]^^ 
fiaining from motion, at leat from any that] 
can be difcerned, there is a kind of trembling}! : 
motion obferved in the blood, raifed as I think} 
in the blood, being moveable, by the weak cns s 
deavour of the ear. nu 
Wood 
| done: 
CHAP. II p 
ih, n 
How many abfurdities do follow-the opinion of jui t 
Cartefius concerning the ebullition of the\nv 
blood, {not { 
. Finer 
Et us fee what abfurdities follow this |toth 
doctrine of the ebullition of the blood, lic: 
The moft famous Man is forced to defign | X: 
the Diaflole of the beart and the arteries at Ima 
one and the felf.fame time ; which if it be hi t 
true, the Portals that are placed at the entries! tha 
of them, are of no ufe, which is abfurd to tht 
affert, fince Nature makes nothing in vain, © uif. 
Itis known that the arteries have none, ‘th } 
becaufe their Diaftole and Syftole begins and! 
ends together through the whole body, which | Ifi 
if they were extended through the ventricles lil | 
of the heart portals (mould be as unprofitable ihi; 
there asin the arteries. 3 Juw 
To this adde, that there would then be no whi 
need of thofe portals , becaufe there would | i 
then be nothing in the arteries to enforce the Hind 
return of the blood; they have not the farce ivhic 
OF | 


| 
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wid) of contraction, as the moft famous man hime 
ilelf affirms, noris there in the body any cold 
in which by contri&ion is repercuffive, fuch as 
Bthe moft famous man does not defire, but 
only aleffer heat, that the blood may fall and 
«make a Sy(tole. 
Secondly, it follows, that the three-pointed 
Bpertalr joyned to the arteries are fhut by the 
Nblood, being cooled and affwaged, which 


Edo, namely, when the arteries are not fo full; 

ijand to {peak in a word, when they have not 
power and occafion fo to do: for they are 

Znot fhut by their proper force of contraGion, 

Ener by that of the beart, ( which in his Letters 

lito the Phyficians of Lovain he denies) nor by 

ithe urgency of the arterial blood. 
del | Befides, if the Syjtole of the beart be then 
(when the blood is refrigerated in the arteries ; 
it this either comes to pafs becaufe the blood in 
wt@them being condenfed there is place left for 
: that which is coming out of the bear? s or be- 
(d caufe the blood which is in the ventricles of 
wmthe beart is could together with it, thatit 
; ai may fall together. | 

If the fir be true, the Sy(tole of the beart 

jwill enfue upon that which is inthe arteries, 
qifithat is to fay, its doneat feveral times; as if 

you would fay, the blood is condenfed by cold 
yi mwhich is in the arteries, and which is made lefs 
Jin che bulk, from thence the portals are opencd, 
» mand out of the ventricles there flides other blood, 
which can not be doncall at onc time, Thus 
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sto the veins of 
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made red, and tb. ab i 
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thebody 
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no 


(tream, neither a 


o it, 


then returnin 


iF the blood be thickned and in 
more further it goes fron 


he 
7; hall it enter the cepidar 


? 


i 
"which are much lefs, or how fhallit 


arteries 


of the body ‘to hourh it? fox 
eb of the bod y ‘are nourifhed 
faa augme hikes d according, to all their dimen- 


Likewife the motion 


7. “ions, not by external appotition 


of the blood would 


o» on very flowly,if it were to be performed 
y cbullition and t efrigeration( (fwiftnéfs, whi ich 


given by heat, is taken away by cold) ej 
Lp if it fhould país forward drop after dre 


‘ola | 
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are great (if the drops do not out". 


i rops. ) 


But 


A Dilcourle UN 
But why do both the ventricles of the blo min 
admit but one drop ?. nothing hinders but cin 
it may be filled up to the top before it can boyd 
over ; there is abundance of blood ín read 
nefs, an ear prefling, an open way, and pate 
portals 5 beíides that the great mafs of elita 
beart being augmented and diminifhed, ar fon 
the elevation of the arteries through the who! 
body do demonftrate that fo much pail“) 
through. jc) | 
The great arterie being opened all the blog! :í 
flows out; which cannot come to país drofi to 
by drop, although the drops were never i P 
big. Mes 0 
Pray what becomes of the blood of the beard iy 
which enters into the fubftance by the MP. n 
erteries, doesit likewife boyling up rife to alti 
greater quantity, and move backwards? or jhikey 
it refrigerated in the fleth of the beart whenfiol 
the greateft heat fhould be ? (becaufe that from it) 
thence the veztricles are hot, and then that fol iii 
which every thing is of. fucha nature, it mul it 
needs be more of that nature it felf) it imb 
not to be believed: veis; which are anfweratil; 
ble to artéries in bignefs, do receive no othéilkt 
then which returns from other flc(h. Mot y 
To this adde, that the aorta being fioped ik. 
a living creature by aligature, the ebullitioni con 
would be feen with our eyes, nor would itt) 
give over fo foon, cfpecially the heart ftill beats, \ 
ing, Tt cul 
Íftaking the beart out of the body, with x 
Qut any regard tothe order of the vestricles, s. 
you eut it in length, or crofs, or as you pleafe, hb ; 
| into | 
ld 
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) many pieces, referving none of the vestri» 
| (which ought to be fhut before the fid es 
mraifed, otherwife the force of your ebulliti- 
i would pafs into air) every piece of it leaps 
ipi hile, yea by ere&ing and contracting it 
sof it endeavours toíhake off the trouble of 
tl furrounding air, and after every leap (in 
| 2 ot . 
twllich it is eafie to fce that the pieces are made 
|, cípecially if you look upon the greater 
ices) flaggs, and falls, leaves working, and 
itbi@et a (hort refting, it returnes firft to a (hort, 
(jn to a longer erection 5 in the mean time 
gulrou. prick i¢ with a needle, er any other 
yes moleft it, it raifes ic felf with feveral 


un | ward injury, without any fign of heat, 
( @llition, or dilation. 
)gflcikewife in the body the beart being whole 
lis to hinder the trouble of the blood diftend- 
W itby its contraction, and after every acti- 
Jj dcfift (rom working, and reft, in which 
Bic it is again filled and overwhelmed by 
Iv biood from theezr, and then has it new 
Jafio n of contra&ing it fclf, 
jHeat the author of ebullition and dilati- 
(of which it appears there follows a much 
psiEhtrary cffe&) cannot be called the caufe of 
T. contraction, I believe that the body be- 
ll enlivened is driven tecontraction by the 
$i, the moderator of it which is the effici- 
| caufe of all actions, according to the opi- 
En received every where, and by all per- 
iS. 
o actions of the body being difpofed are 
| performed 
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How fhal.that motion depend upen tbe Soulg| 
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exformed but when the parts. do keep $] 
thofe things which aze uncouth and hurt] 
one part .mioves and extends another parti 


contraction ; im contraction. :and viciflizudé li; i 
reft, lifeconfilis, which, being begun with al vid 
traction, .\s ended in reli | Wy dit 


2 


I nemoft famous man diíputing in:his qual li 
t . E: bw Biv 1 £s Dh. T de 2f = iem D 
on. propounded to the Phytician of Leva, ed 
cerning the caufe of ithe, motion of the Jh; 


this Opinion; Epif Quel, Beverov. pag, di 


man, mbich is likewife found in the parts offi 
Heart, being divided,, fince it is our belief, Ah, ', 
the: rgafonable foul. is indivifible, and bas thy .. 
op bers, either feafitive.or vegetaut, joyned tot 

He fcems not to derogate; from the motion}, 
the Sauls of .other creatures by. this: quéft&] o.. 
he.onjy ;moves his difficalty concerning mi, 
foul,..which troubles, me the lefs, for this: bell ,.. 
comprehended under.no.dimenfion, and ba 

jncorporcal, {eeing itis, not circumfcribedi 
its. own. body, can. neither fuffer any divi 
nor circumícription,nor fhall it fuffer anya. |. 
til that; at the la(t day it arife bounded ba... 
own. body.to. judgment, od 
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CHAP, III. 
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m Y |f the beat of tbe blood s the definition of beat: 
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Y this I believe it is approvéd abundantly, 

hat there are no fpirits wrought in the 
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dart; and that the blood fuffers no change in 
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Midcd by indifferent judges... 

Ine thing as yet. remains to be refolved, 
lad thacis, from whence the blood acquires 
s heat, and from whence lively and refre(h- 

p heat comes to the parts, if it have it not” 
Mom the beart 5 forit is moft.certain, that heat, 

pgether with the blood, is carryed over all 
he body, and that from thence the heat of the 
eafed, and that thence they are 
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ented, and. the more blood we nave, the 
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things mixed is diffolved, and every thing that My: 
has any tyeupon it moves to its own begin- qj, 
nings; when fire does ftir and disjoyn things jy; 
mixed, moving of their parts by its aCtive dii 
forces (they confifting of the union of contras ].; 
ries) every thing tending to its own, particles | 
of fire are cafily joyned, where there is a grea- } jj 
ter conflux of them, whence fire receiving | N, 
firength ftirs up a greater motion of the little | 
combuftible parts. | 

This, perchance, gave occafion to the moft |; 
learned man H. "Regis, that in his Pbyf.difp. |. 
a. dbef. 17. & Phyfic. fund. pag. 98. he calls \y; 
heat a various agitation, or motion of infen- },.,/ 
fible parts. | 

It (cems to me to be no motion nor agitati- 4... 
on, but fomething which is produced by mo- 4; 
tion out of the fubjc& forementioned ; from}, 
whence the reafon is eafily taken, why the |j, 
ftronger and the fwifter the motion is, heat he Í 
is the more eafily excited in creatures: for Hex 
the more and fooner that Heterogemeals are fee | 
parated, firie particles meeting in the fabrick | 
of all things, being joyned with greater con- | | 
venience, do improve their force, and caufe |. 
heat, which is augmented, when by diffolving 15. 
the bond of other things, it adjoyns to it © 
felf other firie particles flowing from the fame Ah ey 

matter, E. 

For all thingsconfift of four Elements, of 7 hy, 
which every one concurring with their whole 1| n 
firength, when that whichis mixed is con- | be, 
ftituted, keep their qualities entire, and upon ij, 

occafion do endeavour to fhow them, and do m 
naturally 
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; Mnaturally fhow them as muchas they can,withz 
gout. diffolution of the creature: and although 
Bthey are forced to fubject them to a more pow- 

?rful form, yet they donot perifh, nor is the 


id pne changed into another. 
LECT 


EAE Nullius exitium, patitur natura videri. 
vi Nature de(tru&ion of all thingsabhors, 
Me 
E! 
B oParticles of fire are fo much dulled by the 
M joncurrency of other Elements, that being as 
dt. were afleep, they can fhow no force; and do 
dliifiot fo much as move the fenfe, yea feem quite 
lex cingt, which notwithftanding by motion 
nd contrition, or fome other caufe aflifting, 
ii cing united, do not only. heat, but burn alfo 
Wind raife a fire, efpecially in the diffolution of 
me thing. 
UM Ina body that is too ftrongly mixed, fo 
ldlnat it cannot be diffolved, they by the help 
orgiE extrinfzcal fire are fometimes fo much in- 
[rlended and moved into action, that they far 
iilrpafs the other Elementary parts of the mix- 
owed body, which notwithftanding, the external 
kent being removed, do prefently return to 
icr natural conftitution. 
pi] Although the actions of fire, according to 
ile excefs of its degree, perform many actions, 
sth in things animate, and inanimate, yet 
d iere 1s one and the fclf- fame heat in all, that 
o to fay, the Elementary, nor befides this is 
jpere any other to be found, whether it be 
willed conftitutive, fubftentative, or killing, or 
iffi hether it be called of celeftial temperature,or 
NE natural, 
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natural,innate, implanted, influent,or préternag 
tural, feaverith,univerfal,particular, or by wha the | 
flame foever it iS defigned, it is only diftin« je nut 
guifhable by its méafure, and exfuperance 0! i D 
degrecs, not according toits form, | itd 

Nor docs that differ, which by outwazqgói 
touch is perceived in a living creature, fromplts 


it, which flows to the conftitution of any parif?, 
whofe form continues likewife a while aftegpul 
death,although all perceptible heat be gone be. 
fore, and the whole corps feel cold, till that iti 
fabrick be diffolved by putrefa&tion, and eves 
ty particle return to its beginnings ; in which 
motion the particles of fire being conjoyned// 
do make a heat perceptible to the touch, cf Blind 
pecially if they are kept from wind 5 for that} bm! 
coming freely to them they fhould be blown jto i 
into. the air, before they could be united and 
make ap afenfible heat. | 

If it cote to pafs in a living body that 
fomething in aay part of it being fhat up, dogi 
putrifieit, {welling at laft and making an erup: 
tion, and mixed with the reft of the humour 
iucreafes the heat, for by fharpnels or etherord. 
froublefome qualities irritating, the parts, endi It ha 
moving them to {wifter propulfion, it begets/Mou, 
4 {wilter motion in the blood, whence grease}! tt 
ter liest is ingendred ¢ juftas if heating meatiMs i| 
or drink warmed were received for nouriflieys thy 
méat, which had many particles of fire im) The 
if, Yad 
As heatisexcitated and produced without’! ord; 
the body of the cecature, to wit, when itis]! () 
frced from its bonds, fo it is likewife begottem} atr 
| L1 md 
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| motion, and is educted out of 

i the nutriment; This ( by the parts vivified 

jind moved by the foul) is agitated, ftirred,and 

divided very fmall, in which action the fier 

pitomes (if | may be allowed fo to fpeak) being 

panited, and convening ina [wift and iadefinent 

aypgnotion , make their ftrength to appear by a 
hile d fmanifeft heat, 


What things arerequired to the heating of the 
blood, from whence blood becomes moveable; 
how nutrition is caufed , blood to be divided 
into the {mallet parts. 


“aT 
| 


‘Hereis required in this action or produ&ti- 
! on of heat in the living creature, firft, 
gobility of the blood, then fomething moving 
t, and lattly a difpofition of the ways, through 
gwhich and to which, as to bounds, it may be 
Nmoved and contained. 
It has its mobility partly from the wheyith 
giumour, but mofi from the air, which is added 
fo the blood in the /z77, by the mediation of 
eats, it being divifible into intinite parts, can 
Ü igpafs through all, even the moft thickeft parts. 
There is fo great ffinity betwixt divifibi- 

Hity and mobility, that the more eafic a thing 
as ordained to be divided, or into lefs parts, 
V'litis fo much the more moveable, Mobility 
ys cxtreamly neceffiry to the blood for diftrie 
@puting of nourifhmenr, 
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For nutrition is the union and affimilation |} 
of the nutritive humour to every part; which. 


nutriment,that it may become one living thing, 
together with that which isto be nourifhed, 
is not performed by external appofition, but 
it ought fo to pafs.the laf particles of the 


members, that according toall their dimenti- 


ons it may be added and united to them. 

It is likewife to be obferved, that all that 
is- brought thither is not united, feeing the ve- 
ry felf fame blood has divers parts in it, of 
which fome are moft fitand aptfor this part, 


and other fome for another part, yet none do 
ftick to them being appofed, but thofe that 


have arcfemblance with them, the reft being 
unlit going farther return to the veins 5 if there 
be a greater quantity added then is exhaufted, 
there ismade anaccretion; butif apart that 
did adhere before be carried away | with: it, 
there happens a decretion, and extenuation of 
the parts. : 


The very way of its preparation fhews the; 


mobility of the blood, for no part of the Cby- 
lug is admitted into.the vafa lacfez, but the 
thinner and moft moveable part of the Chylus, 
which after ithas firft paffed the glandules of 
the mefenterie, and. the pancreas, and is wafh'd 
with ftrained blood, and. is mixed with. a lit- 


tle cbeler, it runs through the great fubftance’ 


of the ftrainer of the Jiger; and at laft being 


imbued with airin the /#ags, it gainsits res) 


quifite perfection. 
But to the nutrition and augmentation which 
is performed in every part, fhews how move- 
able 


Of the heart. 

able and divilible the blood ih us prepared is, 

|| And experience likewife is witnefs, how | 

| much this. divifion contributes to the educa- I 

asm tion of heat; for we fte, that bruifed and 

UE powdered medicaments do a& fwiftlier; and 
| more powerfully then thofe that are whole. | 

| Wewillinftance that place of Galen, who 

Lib. de med. fimp. facult. "p 11. fays thus, 

Of thofe which are ci nfeffed to be bot, sone at all 

do heat us, before they be ground very {malls 

whole pepper applyed toshebody fhews uo beat; 

if like mealit be fremed upou the tongue or skit, 

it overbeats, efpecially if it be rudd, 
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Why the blood ought to be moved ; the Heart the 

chief moving Injtrument, frem wheuce the 
nt abundance of the blood tranfient may be col- 
meme lected; the Arteries affift tbe beart 5 their aciz- 
ating power is proved what the particular 
parts do confer to motion. 
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His mobility of the blood is not fufficient 
alone to the produGion of heat,for un- 
IB leis it be driven by. fome impulfive, and be 
fiirred with a fwift motion, it (hould never 
become hot; for firie particles, unlcfs they be 
ux joyned, do not heat, they are drawn out with 
(wift motion, for M they excel in fwit- 
nefs beyond the reft, they leap out before the 
refi, and being Hanes red from their bonds, do 
meet, that they may exercife their power. 
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Albeit the blood be difpofed to motion, yet 
becaufe it is deftitute of life (as well as the 
fpirits, if there be any in the body) it is no 
ways able to move it felf; for all a&ion pro- 


es 
p 
p" 


A! 


T 
cceds from the foul,nor can any thing but that f" 


which has a Soul move it felf, or be fenfible, 
it only vivifies the body and its parts, which 
being orderly fitted, it empowersthem with 
its faculties. 

This moving and impulfive Soul does chic£y 
make ufe of thebeart, which having large and 
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e»ntractible fleth, thrufts out the blood receiv- qus 


ed from the earsinto the arteries, without any 
other intention, but to eafe it (elfe of that hea- 
vy burthen, with fuch frequent and fwift pul- 
fations, that from them, and likewife by com- 
paring the contractions and dilatations of the 


beart, and the greatnefs of the floudgates,and | 
the elevation fenfible to the touch of all the | 
arteries, through the whole body, one may by | 
conje&ure eafily gather how fwiftly by a cons | 
tinual motion the blood paffcs through all the | 


parts. 


The arteries and all the parts do fecond the | 
heart in this motion ; they being filled’ and 
{welled by the force of the action of the heart, 


when they are contracted and oppre fied by the 


weight of the neighbouring parts do difpenfe | 


it according as occafion is to all the parts ; a$ 


the Pueumonick into the lungs, the aorta into | 
the whole body, making no diftin&tion of heas | 
vinefs or lightne{s; for the lighter does not go | 
upwards, but with one force without any die | 


fun&ionit is moved to the parts moft empty 
or leatt refiftant, 


Let | 
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si Let no man think becaufe it was faid before, 
qa lbhat the blood did leap out by the impulfive 
npo. dion of the beart, in the Diaftole of a wound- 
tied erterie, that thercfore the blood has allits 
si fpropulfive force from the beart, and that the 
larteries contribute nothing to it, becaule it 
E toleap out when they are filled. 

It will not from thence be concluded, that 
Jii the blood in the Sy#oleof the arteries does not 
ul move farther; for they do fall and are cone 
ul traded, that they may again riíein their Di- 
wu afloles and though at that time the blood do 
‘hag not flow out of them with fo muchforce as fo 
‘pul leap, yet it flides out of them asoutof a ve, 
anf and as much as the clofing lips will fux to 
jul flow forth. 

It appearshow much power thearteries havc 
in protrufion of blood, by the ligature, for 
ah no (ooner by it. nay even the great arterie is ty- 
coi ed, but immediately beyond the ligature it 15 

| emptied in the fpace of three or four pulfati- 
B ons, although by hindrance of the band there 
B proceed no impulfive force from the beart. 
iul | A the parts which are to. be nourifhed by 
". the action of the aforefaid arteries, are fo im- 
yid | bued with blood anà nourifhment that they arc 
jr | diftended and fwell, and do naturally endea- 
LH Your to thruft out all which is ftrange and hurt- 
iM faltothem 3 forbefides that they are (o framed, 
" as by their reluctancy and their own weight to 
“fa remove the humour which they have received, 
ill and docontain within them, becaufe the blood 
, containes many different parts, which cannot 
JE be turned and affimilated into any living thing; 
P 4 they 


while 
wile 


«$t 


|) th 


“ventricle of the beart, and the arteria aorta 


A Dilcourfe 


they are the more willing to this, becaulé with 1 
out ceafe or intermillion new may fucceed to th 
former. The abundance of blood (hows they 
truth of this return of the blood out of they’ 


| : : .. [or 
habit of the body into the veing. p 
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Tbe way deftined to the motion of the blood, how! preven! 
it is difpofed whereforethere are Portals fag] The 
the Arteries,and not for theVeins , and wheren fie hi 
fore there are fome for the beart. How far the ule 

. paffages of the veffels may be extended ; what lu, i 
is to beunderftood by the habit of the body saec c 
The mauifeft Anaftomofes are not neceffary M a 
for the motion of the blood, The opinion of tind wi 
Cartefius, and of Harvey concerning them, [tax 

Jharf 

He parts which make up the ways through oth: 

which the blood may país, and in which | Inth 

asin bounds it may be contained, and its heat Mom th 

preferved, are the heart, the arteries, the pores fim.) 

of the whole mafs, and the veins, with their ape fint tha 

pendixes, Al, whi 

The vena cava with its ear, the right ventric fiiy d 

cle of the beart, amd the Pnueumonical arterie | The 
make up the paffage together; as the vein of | 


Wisin te 
the luugs and the ear fafined to 1t, and the eft Mbounc 


m 
fave 
HOF then 
Mtterie 
; | They 
There if 


Makeup another. Either of thefe is joint and 
undivided, apparent to the view, only in moft 
places it is clofed with valvs hindring the res 
grels of the blood, 


vi a 


Of the weart. 


it wih], = There are.a great many of thefe, which are 
itdtoryeOnnate in the concavities of the veins, both, 
Ow thyecaufe there is an inequality in the motions of 
utof tigthe body, as likewife becaufe by outward com- 
preflion they do eafily yeild, by reafon of the 
foftnefs of theirtanicles, whence not only the 
motion of the blood might be hindred, but it 
to the great endammagement of the ‘body 
might be preffed backward, unlefs that were 
iid; bg prevented by nature with valvs. 
wifi... Theíe are framed at the entry and. egrefs of 
uüwmthe Beart only for the firft reafon, to wit, be- 
vj df caue the motion of the ears, beart, and arte- 
^ phu] tier, is not the fame, but diverfe: there are 
i Inlyyone granted ta arteries, becaufe at one pufh 
wu they areclevated by the action of the beare, 
ji» fand when that ceafcs,they ate like wife contract- 
ilm, lied and fall ; next, becaufe for the hardnefs of 
their fubftance, they are not fo eafily {queezed 

thowiptogether by the weight ofthe parts adjoyning. 
LT In thefe paffiges the blood gains nothing 
whallirom the bear or arteries, but a more fwift mo- 
hep ition, all thatit has is added roit by theveins ; 
ticapgynot that they give any thing of their own, but 
Bill; whichis contained in their paffage or ca- 
nilacity,did How from the fubftance of the parts. 
| gi) he beginning of thefe defcribed paffages 
m] egin together with the zeiz;, and like marks 
rie mex bounds end together with the arteries,which 
, atmpoth parts are fimiliarie, fo called, becaufe they 
jataepave a fimilitude one to another, and any part 
un them is called by a like name, a veiz, or an 
"T rierie, 

Therefore wherefoever they axe fo ingraft- 
ES —-—— cd 
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into the vets, fuffers as he fays no change, 


3 Dilcourte n 


ed iato the fubftance of the parts, and are fol. ba 
entangled with many divifions and divaricil 3) 
tions, that they do quite lofe both name aud]; 

(imilitude, they are taken for fubftance whic m 
flows thither for the nutrition of the parts, p, 

There are paffages begin with the vezns, and}, 
end with the arteries, and lofe their name; and » 
as that which is within themis called blood. , 
fo whatfoever is folid beyond the forenaanel l 
bounds,is called the habit and fubftance of che}, 
body, which being pervious every where with 
pores, gives paffage tothe blood through itt 
moft hidden receffcs, it being firft fubtilized 
and made moveable by the lungs, that the very). 
leaft portion ofany particle might be nouriíhed 
according to all its dimentions. 

I do not hold it neceflary tofet down t, 
Anaftomofes of the arteries and veins manifef).., 
to view, fecing it being exquifitely divided car Bu 
pafs through the very fubftance of the body),; 
fwifter indeed through. the fieíhy part ther] 
through that which is more folid, yet wit. 
fuch a harmony ef action, that one does ds 
hinder theothers action, or forbid it (fo long, p. : 
as the body is in heal th), 

The moft fzmous man DeCartes makes theft 
Anaftomofes fo neceffary, that by them hf. 
thinks the way is only open to the circulation, 
ofthe blood,yea fo manifeft AY patent will By , 
have them to be, that thae which out of chil à 
arteries through their extremities does flow), 
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and if there be any difference of the vemal Ol 
arterial blood, ‘he fays it gains this by reafor| 
thal 


T 
fie 


| 


ig He fays, that the commendation of this In- 
—“Wention is tobe afcribed to an Enuglifb Phy- 


ub endeavouring to render his Tenent of the 
^eirculation of the Blood more poffible and 
“Plain to the minds of thofe that were averfe 
“rom it, (becaufe fome, as he fays, believe no- 
"Mhing, but what they havean authority for) 
| s that place of Galen(de ufu part.6. cap.10) 
ivhere he lays, That there i$ 2 mutual Anaftor 
"Wnofis in all, and au interchangeable opening be- 
Imixt tbe veins and arteries, where they touch, 
J| But the venerable man cites that place only 
is it may further his purpofe, though it be his 
intention that the blood paffes through the ha- 
"Ibit of the body s and not without reafon, fince 
AEutrition is performed in manner aforefaid. 
| Befides, it is manifeft, that if any part where 
no vein is to be feen, be wounded, the blood 
s weats out from thence, or flows out: bones 
17 Sbeing broken, which are the drieft and moft fo- 
iiM ad parts of the body, do thew flefh, which is 
jl lh fign of blood, at the fides of the breaches, 
Wi which wehave often {een growing upon mo- 


CHAP: 
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CH AP. VIL. 


Jt à approved that beat is. flirred up by motio: 
as well in living creatures as in things inaug 
mate, Of the place where heat is ingendredi V 
The conclufion. | 


ry moveable, and infinitely divifible incl 

very little parts; and likewife that the bear! 
does ftirit, and powerfully drive it, as likewif]^c 
the arteries and all the reft of the parts, by. ap 
continued, ftrong, and moft f'wift motion, firftfit 
through open and clear paífages, then through] 
the fubftance of the body pervious by poresifj :! 
and not hindring the paffages of it whilft ally. 
parts are found. 


Its manifeft that heat is ftirred by motion] 
we fee, that thofe things which are rubbed dail 
grow hot, and that flints knocked one agaii f] 
another do fend out fparks; fticks too beingpil 
mightily moved and ftirred take fire; when: 
notwithftanding they are cold,as well as grows 
ing trees, metals, and all inariimate things, be=#tis! 


, | ! 


caufe they are immoveable. | 
Likewife lcffcr and more imperfect creatures, HG 
although they live, yet by reafon of the flen-| 
dernefs of their motion, are not only not hor,! 
but are cold to the touch, notwithítanding 
that abundance of fierie particles have been inl 
their compofure; which Palmer-worms and ; 
Cantharides do by their example demonftrate; 
if they be tanc inwardly, or cutwardly spply- | 
. ed 1 


ot the Dat, 


] to mans body, they do burn and exulcerate: 
If the body being ftirred with running, or 
arith any other Exercife, whence the blood 
igpay be raifed with a fwifter motion, all the bo- 
y grows hot from thence; which likewife 
[omes to pafs, when the parts of the body be- 
lag reiterated either with {Karp or fpiced meats, 
|t trong drink, or any:other caufe,cither whole- 


g to theauthority of Galen.de Mor- 

lorum caufis lib. All bodies ufe to be over- 

frqpeated with tinifter motion, or by putrefa&tion, 

owllly the neighbourhood of {ome hotter body, or 
Hy a ftriCtion, or by hot nourifhment. 


| If any do dcüire to recite the proxime caufes, 


ney are they which joyn firie particles toge- 


| | | , : 
fer, ordo bring them into aCtion ;; there is 


larnifhed fit matter by aliment for them to 

ni (POT upon, from which they are drawn by 

ingpotion 5 by. the neighbourhood of hot things 

hey arc helped toperform their ftrengths, the 

prm of themixt or part thereof remaining ; 

jt is forewarned that eventilation might be 

indred, left that they be blown into the air 
arg? diflipated. . 

(inf Its certain then,that by motion heat isdrawn 


" | andis che 
tet and chief organ ferving for the motion of 
ne blood; and again, becauíc all the blood 
‘qgows to them. 

The 
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€ sDifcoutfe D. 
The beart is indeed the firft in order; bui ifi 
not the chief organ ia the motion of the blood Jus 
and that it performeth the office. of a Steward}, ) 
by whofe power afteritis perfeGed, it is dil, pr 
ftributed into the whole, body for the nouriíTiJj;; 
ment of the parts. But becaufe the maf ol] bys 
blood ftayes there compa and entire,the COMM he y 
pofition of which, hinders and abhors the im 
creafe of heat asmuch as ie can, that cannoll 
be afcribed to the ventricle of the beart, that 
they ericreafe heat in ehé blood, or that in tiem 
is heat drawn from ir, ) | 
Ido believe; that: wherefoever nutrition i 
performed; there this function is moft manis 
feftly executed, andthat the parts whilft they|— 
are nourifhed, are heated 5: then the compofitt| 
on of the blood is diffolvcd; and is divided ves! 
ry {mall ;. then alfo the firie particles freed from 
their fetters, and being united, do thew their 
force by heating. | 
But if i£ be performed: accordingias the teme| 
perature docs require; and'as may be endured 
by the'compofition and union of parts; a gens 
tlé and natural heat is chereby excited, and all; 
the actions of the body are performed accor* 
ding to nature, as in a found man is required) || 
But if the blood being peccant either inmquane| 
tity or quality, aswell by reafon of internal a! 
external qualities, or by: reafon ofimtrioderaté 
exercile, or greater: paflions of the mind, and 
by fuch things asmaycaufe’a {wifter motiotli— 
in the blood beyond meafures: then the actis 
ons of the body are difturbed, feaversare cati» 
Ícd, and fymptoms saifed in any part, accor- 


arr ding | 


DF the eats 


Iding to the difpofition of the temperature and 
llpaffages : the rehearíal of which, fince it .ex- 
licecds our limits, it is better to have fhown that 
"the beart in the body of an animal has no rule 
Wor principality, nor in the ftore-houfe of the 
"Mipirits, nor the fountain of the blood, becaufe 
it hasno fuperexcellent heat above the reft of 


m noble parts, 
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An. Addition. 


Whether Harvy thought that the Ventricler oj 
the beart were fo expanded in the Sy[lole thal | 
they might receive Blood, and'fo fhut up again| 
zn tbe Diaflole that they might thruft it forth | I 
That fuch a fequel did follaw from tbe Seppe b 
fition of Cartefius 5. which opinion of their | 


ws the beft concerning tbe Syflole and tbe Di- 
aftole. , 


Ns 


NW] See no reafon why the moft frag" 
4| mous R, de Cartes (hould fay,| n 
That the venerable Dr. Harvey} I" 
did think that the ventricles of| 3 
the beart were dilated in its Sy-| 
Cpeiteemt ws) (lole, that they might receive yi 
biebd: ind were ftreightned in the Diaftele, | n 
that: they might thruft ie out into the arteries, | 
Let us confider this bufinefs righty. 

The moft famous man thinks that the beare, | ' 
by reafon of the ebullition of blood, raifed by | | 
its implanted heat, does fwell, and iifes into | 
Diaftole at that time when the breaf is ftruck, 
and the pulfe may be felt outwardly. | 

Venerable Dr. Harvey fays, that the beart at] 
the fame time that it firikes the breaft, it | 
ftretches all the fibers; up-lifts it felf, is on all 
fides contracted, is unfilled and emptied, and | 
isin its Syffole. The 


inl 


Mf the beart. 


The (ame time in which one fays there is a 


V Syltole, another fays there is a Disficie. 


Is it therefore fit tor de Cartes to afcribe that 
to Harvey which is againft his mind ? as if he 
had faid, that the beart was dilated, and did 
receive b'ood in the Syftole, becaufe de Cartes is 
of opinion that the Syfto/eis at that time, though 


The docs indeed affirm and demonftrate, that the 
| Diaftole is then made. Harvey by the fame right 


‘might fay the like of deCarter, but let us fee 
[who mutt bear the blame of this. 
The venerable Doctor Harvey, an exquifite 


J 
|fearchcr of living creatures bodics, obferved 


‘two timesinthe motion of the beart 5 to wit, 
‘One time of motion when the beart moves it (elf, 


[which ceafing from ation, its moved and ex- 


tended by the immiflion of blood from the 
Hears, 
© He fays, that thefe times may be more ma- 


‘|nifeltly dittinguifhed, and accurately obferved 


fan colder creatures, yet beít of all in hotteft 
.Jereatures, when the beart begins to die, and 


«beat more flowly and faintly. 


k 


eng. 


For then the ttops of the times are longer, 


“Wwhich ina veget or lively beart can hardly be 


idifcerned 5 then likewife the bezrt is feen,after 
the performance of its Sy/tole; to be at reft, and 
Ito be (to wit in the creature departing) loofe, 
Nagging and weakned,and lie as it-were droop- 


He fays, that the ears at this time do firetch 
ind contra& cthemfelves, and by imoultion 


drive the blood into the ventricles, in the di- 
dtention 


i 


4: Oilcourte | 
ftention of which,they make a, Diaftole ; whl | 
being done, that (is; to fay, when it is extrcam fl 
ly’ diftended, begins. (fays he). che motion omy 
tiie) heart, at, which, time contracting it fell ir 
every way, and cleaning upon its Bafis, it ilio 
ercetcd,and being leffcr in quantit y and oblong} i 
it]it:s ups peint, and ftrikes the breaft. | 0 
“He calls this tame the Sy/tole, the former then! 
Diajtole; The-firlt begins when the beart spi 
emptied, andireiis, fsom, its work, and leavesmnd 
when the beartisfull; The other does begin Th 
wün the bezrt firegchesall the fibers, and con, | 
tracts them, andiends when that work is persi 
farmed. | 51d rd 
‘Let any indiffesent man judge, if venerable: 
Harvey, be of opinion that the blood in the Sy-| fig 
jtale is received into the dilated ventricles of the | Le 
heart, and thruft out. into the arteries inthe cell 


Lct us canyafe the moft famous mans opinis. | In 
onof the Sy/tole and. Diaflole, and try whether m4 
orno that will follow from his own writings ting 
clearly, which ..he carps at in others, By 


other, can be difcerned, from his (uppofition. © p. 
We know the difference of the Syftole and} 
Diaftole by our touch only, by no great help of 5 
Skil which is moft ufualin the pulíe of the are 
E2765). og mecrly by, -reafon. 


Of the bet. 

The fir(t way is,becaufe the extenfion of the 
jeartjas likcwife of the ears and arteries,is a Di- 
flole ;.and a Sy/tole,the contraction of it : That 

, tite. which is nigheft to the higheft extention 
lof the Diaftole;as likewife that is faid to be of 
. JheSyftole which is next to the higheft contrac- 
lon. Diaftole beginsin the middle way towards 
ilatation;and in the middle way to contraction 


jon, is judged to begin (if it be taken accor- 
ping to the moft famous mans opinion) when 
he ebullition begins,when the heart begins to 
IWell:with blood, and the Sy(tee, when in the 
[efrigeration of the blood it falls again. 
t] Let. itbe taken how you will, it follows of 
beceflity, that the blood in the Syjtole is admits 
ed into the ventricles of the beart, and that it 
iili fent abroad in its dilatation or Diajtole into 
he arteries. 
| In the firlk there is no doubt, it remains that 
ve demonftrate it according tothe laft way; 
keing he himfclf does not averit openly. 
| But he fays, pag. 44. and in his following 
look of Metbod, So faon as two drops of blood 
mre entred, that is to fay, into eitberof the con- 
avities, which are prefently dilated and rarified 
hy reafon of beat which they find there s for 
Mebich caufe they make all the beart to fwell, and 
ro witbal tbruft and clofe the five portals that 
Mire zutbe entry, from whence they flow, 
om The moft famous man feems to affirm, that 


7 | ‘ins s for fays he,after the drops arc entred the 
"1 Q 2 blood 
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blood is rarified, which «makes a Diajftoli 
whenc it is apparent they came in in theSy/tald} 

C ontequence like wife teaches us, That: thi 
blood «ntcrs' into the venericles when the port f 
tals placed at the heads of the eius are open] p 
but it goes out when they are fhut, and thof] 
of che sats are open ; But the moft famouf 
man opens the portals ot ‘che veins in the Syftole 
and fhuts thema the. Diaffole, therefore: thi 
blood dots enter into the ventricles of the bear| 
in the Syffole, and notin the Diaffole., 

Befides he imagines, that: tlie arteries com 
tobein chéir Diaftole, byrcafonthat the blooc 
entring is dilaced, and that they have their Sy, 
fole when it is vefriveraced! » wherefore in. thd" 
arteries, out of which the caufesof the Siffol 
dre dori ved: the times of its entry and conden: 
fation will be:more diftin& | then.in the. bears, 
from which. the caufe is. taken of its Disfofes 
entry anid dilitat:one 

But what need we many dem: nftrations. " | 
The moli learned H. Regius, Profeffor of Phy-|"' 
fick in the Untverfity of Utrecht, and. a nofas| 
ble followers of de Cartes his Philofophy; Fund, 
Pbyficor Vib, page 183. in exprefs words. fays, 
That the Draftole is a part of thepulfe, in zbicll 
the heart, bythe rarified blood coming out of tbe 
Vena Cava into the right Ventricle, and out of the I 
eArieria Venofainto the leftin the Syftole;aeq\ 
cording to its depth aud bresath is dilated, and, ui 
f. lis. d 

Aud a little after. Nor zs this part of tbe pulfel 
f» be accounred the Syftole of the beart from Mh 
Spence, becaule cutting amay the point of thew) 
Beare’ 
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OF the weart. 


beart in a living creature, the ventricles of it are 
iy flt. 22 this cafe, and ftem to be ftrengthned , 
for the Diaflole of the heart is not to be reckoned 
| from the dilatation of the ventricles, but fromthe 
‘ |fwelling of the heart it felf, which may come to 
par : ; 
aj P4 » mben the ventricles are[Ireigbtned 
tig = Kis therefore to be concluded, That the 
iy] Of famous man does determine, that for they 
| cannot receive blood but they muff be dilated, 
|cfpecially by drops, which he fays are big 
| enough, becaufe the ways are very wide by 
| which it comes, and the veffels from whence 
| very full of blood, by which they Cwell in the 
| emptying ef the ears) which he carps at in ve- 
| nerable Dr. Harvey, that the ventricles are di- 
|, lated in the Sy/tole, that they may receive blood, 
,jpand are ftreigthned in the Diaftole, when the 
| blood is thrutt out into the arteries. 
|. May not Dr. Will. Harvey with good rcafon 
| fay, that the. moft famous R. de Cartes his opi- 
|| nion concerning the motion of the beart, is de- 
a poyed by his own proper experiment, in which 
€ lirives to confute and itrangle the opinion of 
[famous Harvey? Becaufe we are come fofar to 
[know the different opinions of thefe molt fa- 
| mous men, it will not be amifs in comparing of 
| their Arguments,to fee which of their opinions 
"| concerning the Sy(fole is more plaufible. 
| Ic being received through all ages, that the 
M Diaftole of the beart was.then pertormed,when 
by extenfion, like a pair of bellows and draw- 
fing blood intothe ventricles, it wasfaid to be 
jpiilled, and that. that came to país at fuch time 
When it ftruck the breaft, and the pulfation was 


Q 3 felt 


q- Dilcourie 
felt outwardly: The venerable Doctor Hzr- 
vey did obferve, that at that time there was 
not a Dia(lole but a Sy(tole performed, nor was: 
the beart dilated, or received blood, (when the ['* 
heart being at reft,and defifting from its labour, 
was extended into a greater quantity, the blood |! ' 
beiag thrown into the ventricles by the Syftole i 
of the ears) the Sy/tole being an action of the |. 
heart by whichit thrufisout that blood which |! 
it receives into the ventricler, abroad into the | i 
arteries, and raifes theminto a Diaftole, | faa 
It is to be taken notice of, fays he, that the |"! 
heart when it moves it felf is contracted and lii 
ftrctched { like other parts which are contra&t- [ip 
ed ination likewife) whence it comes to be | Di 
of lefs compafs, which is both apparent to the | bly 
fight and touch, becaufe it is minorated, and | 
is perceived to be harder, arid more refiftent, | 
He proves this confequerice by the example || m 
of the mufcles,which when they contract them- 
felves become harder and more refiftmg 3 ‘be- | Wi 
fides the filers being contracted, are fhortned | to 
and thickned. and fo the fubftance and walls of }) tlt 
the beart are thickned at that time. ]| ved 


He proves that the ventricles are not filled | i» 
with blood at that time, becaufe they become ] v 
more narro, and are more cónftri&ted, and are B. ! 
lefs. cápacious, a5 likewile they are feen to beg v 
emptied ; ‘for upon the inhitting of a wound, § // 
the blood comes out leaping, which ‘is thrutt | | iti 
out by the ContraCtion.of the beart. Laftly, che M v 
Leart becomes whiter, which when it is filled M Di 


is flufhed witha red colour, ‘which is moft ap- B 
parcnt in Fifács and colder" creatures. — 


Ally 


DE the Heart. 

AII the parts when they aré in ation are £vi- 
gorated, but refting are tagging and 'foft ; in 
the time of the Pulfation, the beart, beciufe 
it isin action, is evigorated, contracted, aud 
it eréQts it {elf fo much, that it ftrikes the 
breaft. 

Thefe are the reafons taken out of the mo 
| tion of the bezrt and blood of Doctor Harvey, 
| by which induced, he endeavours to fhew, 
| that there are two times of the motion of. the 

heart, onzof the motion in which contracting 
it felf it ftrikes the breaft,in which the Syftole 


is perfected ; another of its refi, in which the 


Diaftole is done, and the beart is filled with 

| blood and diftended. 

| Ihe moft famous de Cartes attributing no 
action proper to the bezrt, but afhiming that its 


B motion is excited by no foregoing power or 
| faculty of the Soul, but artificially by the heat 
which is implanted in it, which dilates the 
| blood, and firikes up its ebullition, thinks that 
JB the heart i is up- -lifted and ftrikes the breaft, mo- 
| ved efpecially by thefe reafors, as they are ftt 
down in his anfwerto the Phyficians of Los 
vali. 
i In a live Cony, after the top was cutof, the 
| Bafis of its beart remaining jtilt faft to its veffeis, 
| did beat long enough, and init I faw very con- 
veniently thofe concavities that are called: the 
| ventricles of the beari 19. become larger in the 
Dia(tole, and nzrrower in ive Syi{tole. 

Anda little while after: You muft rake no- 
tice, that to perform this experiment ar on you 


mut not oily. cut away the very point, t ui balf 


CN ibe 


4 xDifcoutfe 
the heart or more, and tbat you must effay this iu 

. € Coniey which is a fearful creature, and not in d 
a dog. | 
For in dogs tbe ventricles bave feveral invo- l^ 
lutions, the concavities of every one of which are Y. 
fo extended bythe dilatation of the blood, thatin ¥ 
the mean time the general concavitie of either |" 
of the ventricles is more ftreightned, Laftly, And | ^ 
when that may by the touch be proved to be dila- |!" 
ted, for being taken boldof with the band it feels |" 
a great deal barder in the Diaftole then in the Sy» Jf! 
ftole. | | for 
To thefe the moft learned Do&or Regius, |“! 
fund. Pbyfic. pag. «83. addes: If at that time |" 
the heart andthe arteries be wounded; from the | 
Swelling heart, and the dilated arteries the blood | 
is feen to leap out. | wh 

| Befides in the following page: At what time | 9n 
| the impulfe of tbearterie is felt to ceafe, at thab | — 
. time we fee that fide of tbe beart which looks tu- || 6 
wards the fternum to fall, aud there efpectally | Yeu 

where it anfwers to the orifice of the aorta, and | Wi 

the right fide, and tbe left, towards the right and | tt 

left ribs flags, tbe point recedes from the Bafis, thi 

and the whole heart, witnefs your own fenfe, be= | 

comes loofe flagging and foft, but maunding tbe. | and 

heart and the arteries at that time,uo blood comes | inb 

ont of them, and their wounds c'ofe. | that 
| ‘Thefe are the demonftrations on both fides, | y 
almoft the fame, but to divers purpofes, by 


apn mtm Mer Rm 
s 


M worthy men; what íhall we in this cafe con- || td 
B d clude? | Ih; 
ITE If then thefe reafons be according to the firft 4 bl 
i bi way, but briefly confidered (as was laid how Win 
| hal the 


| OE the Weart, 
vin the Diaffole and Systole fometimes might be 
tif dittiteuifhed, ) ( thar ts to fay, if the Djs 
| alisle be whén the beurt is exccedingly f wal. 
m. | Icd, and the Syjtvle when it is lefs twellcd | 
bay the Arguments of the famous de Carter, and 
tig Pott famous Regius, will feem to infer (omes 
thy | thing. ) 
Ad |^ Bucif you confult with reafon, you fhall find 
jj, | that the Syffole begins in the height Of the Djs 
fal aftale, to wit,when the beart extreamly extende 
3] ed by the blood, liretching or contraGting the 

fibers, thratts it out into the arteries y but je 
dcfifts from this action, when not being able 
im || to contrsct the fibers any more, it loofeps them, 
he | giving occafion to a new Diaftole, which bes 
nj gis when the heart leavs ao», and is dame 
| whilft rhe heart is quiet, and till it begin a new 
m | contraction » 
hi The Diajtole and Syfi.le being thus confidete 
» 4 €4, a blind man may fce that the opinion of the 


on venerable Doctor Harvey is cftiblifhed with. 


" molt firm reafons, and thar it muít be concluds 
jh ed that whilft the Diajtoleis performed, that 
| the beart is at reít, that the ventricles are filled 
yet and become larger, chat the walls are extended 
dp | and grow thin, and that it felf is augmented 
ia bignefs according to allicsdimenfions : and 
} that in the $j/loleit does move it fclf by itsown 
J proper action, it isevigorated, by contraction 
, E the walls of it are incraffated, it {elf minora. 
E ted, it advances its point, the ventricles are 
ftreightned, and by fqueezing are emptied, the 

Ig blood is thruft out into the arteries, and the 
jin the mean time advance themfelves into a 
| Diaftole 
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Diaftole, at that time when the ears are ere&-]ci 
ed, dits 

Thefe things will be more manifeft, if in alt: 
lively body youcontider, that the fides of the frend 


beart do not fall, nor that it falls flagging;| 


Li 


loofe and foft towards the right or left fides, yii 
but that this happens only in dying creatures 3!heq 


examples of which venerable Harvey alledges, 
that the time of the proper motion of the heart, 


If 


ited | 


and its re might be more evidently diftin- |th 


guifhed, and that he might the more evidently 
demonftrate whilft all the a&ions are flow, that 
the heart docs move and contra& it {elf in| 


the Sy/fole, and ret from action in the Dia- |; 


[lole, 

,, By a found Animal thefe things are fo quick- 
ly performed, that fcarce has the heart done its 
contraction, but it is ftreight filled again by the 
urgency of the blood through thofe open ways, 
and contraction ef theears, in.the twinkling 
of an cye, and fometimes fooner, fo that it is 
a hard thing to difcern the filling and empty-: 
ing, if not impoffible, 

True itis, that at the fame time blood leaps 
out of the wounds of the bezrt and arterie, in 
the Syffole of this, and Diaftole of that, by the 
urgency or contraCtionof the brart; for this 
being empty, whiltiit is filled and uplifted by } 
the earinto a greater quantity, although the 
blood come outin the mean time, yet it comes 


not out with leaping, for the action of the ear; 


is not firong cnough;. then the | ventricles 

which are empty, and muft be filled again, hing 

der the leaping of it, but that the more fore 
cibl 


‘Part 
Ito jt 
| 


M 


ot the heart, 


| cible contractive ftrength of the beats, makes 
| the blood leap out through both wounds, ‘out 
ofits own wound in fqueezing out the blood; 
lout of the wound of thezrterze; when it exe 
tends it by impletion. 

Let us likewife adjoyn our arguments by 
which we think Doctor Harvey’s opinion may 
i) be confirmed. 
| If the blood were rarified, and acqui. 
Mixed greater balk in the right ventricle (let 
ithe fame be faid of the aorta), Nature ought 
[to have given a greater orifice to the pnen- 
monical arterie, which might be wide enough 
Ifor the paffage of the blood; the very quan- 
Wtity which entred in the Diajtole, ought to 

come out in the following Sy/tole, the bulk 
sof which, if it be augmented, it (hould need 

lila greater outlet, according to the augmenta- 

Htion_ of the blood ; no le(s then we fee the 

Whole of the vena cava by which itis joyned 
inggto the beart, anfwers to the bignefs of the 
(part which is above the bezrt, and likewife 

Mo it whichis below the bear, 

M Morcover it is certain, that according to 
ulllde Cartes his own confeflion, the ears have a 
ii@|contrary motion to the beart,and do flag when 

Wit is railed, and indeed at that time when 
ihe Diaflole of the heart is according to 

WHarvey, they are emptied and fall, but when 
üEby its contraction it ftrikes the breaft, they 
Mare filled and fwelled. From thefe things 

Hit manifefily appears, that itis to be conclud- 
Jed, that at that time when it ftrikes the 
breaft it moves it {elf by contraGion, it thrufts 

out 


a 3Difcotitfe 


out the blood into the arteries, and isinits 
Syfloles but when it defifts from this action; 
‘and is at reft, it is fill'd with blood and ex- 
tended, the cavities are made larger, the (ides 
made thinner,thatall of it.in its bulk, and ac- iA 
cording to all its dimentions; is augmented, 
and is in its Dzaftole far otherwife then the | | 
mof famous man thinks. 1 
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The Firft 
,.NATOMIGAL 

EXERCITATION 


Concerning 


TO 
JOHN RIOLAN. 


Sa Here did come forth not 
many moneths agoe a little 
piece of the moft famous Ri- 
olan’s concerning’ Anatomie 
and Difeafes; for which, as 
zeN| being fent to me by theAu- 


ily Ido congratulate the felicity of that man 
fandertaking a thing very commendable. To 
In to the view thefeats of all Difeafes, is a 
ink not to be -atchieved but by a divine wit; 
uly he undertook a hard task, that has fet 
Me Difeafes, which are almoft obfcure to our 
derftanding, before our eyes. 
uch endeavours become the Prince of Anas 
inifts 5. for there is no Science which has not 
beginning from foregoing knowledge, nor 
y knowledge which is not beholding to fente 
its original : for which caufe the bufinefs 
' | . it 
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"be Circulation of tbe Blood, j 


» aimfelf, I returned hearty thanks: Seri~’ 


108 Atiatomtical eretcitations concern] | 


it felf, and the example. of fo worthy a perf ^ 


Fequired my paius, and did invite me in lil 
manner to put forth and Joyn my medicir » 
Anitomie,bcing chicfly fitted for Phytical afd 
not with the fame intencion as he, by demoi im 


ftratiog the places of Difeafes, from the dea 
bodies of healthful meu, and rehearfing up 
jr 


divers fortsof difeafes incident to thofe place 
according to other meas opinions which I| à 
ouglitto: bave feen thire s but. that I mig 
undertake to relate from theamany diffectiod, 
Of lick bodies, and the molt grievous and wou à 
derful difeatés of dead perfosis, in what man 
fer, and how the inward parts of them ar 
changed, in place, bignefs, condition, figure 
fubltance,, and. other fenhble accidents, tron 
thefr natural form and, appearance, which al 
Anatomilts commonly deicribed and how dit" 
verlly and wonderfully they are affected, Fo]?! 
as the difleétion of hzalthtul and well habil 
ted bodies. conduces much to, Philofophie ang, 
right Phyfiologie, (o the infpection of difeafcd a 
bodies conduccs chic ly to Pathological Phil. 
fophie. ^ Forthe Pay fiological contemplation” 
of thicfz things. which are: according to” Na- 
ture, is firft.co be known by the Phyfician, 
fo: that which is according to Nature is righty) be 
and isrule both to it felf and that. which igni 
amifs; by.thelighe of which, errors and press 
fernatural difeafes being defined, Patiol oe 
is more clear, and from Pathologie the ufe and 
art of adminiftring Phyfick, and occations of 
inventing many new remedies do occurr, Now? 
will any man believe how much in difcz i5, ef 


pecially) 


t hi 


i the Circulation of the Blood, 
specially fuch as are Chronical, the inwards are 
i gfchanged, and what monttrous fhapes of the in- 
dip Ward parts are. begotten by difeafes; And I 
+) Hare. fay the opening and diffe&ion of one con- 
ig, umptive: perfon, or ofa body fpent with fome 
ic jj]Intient or venemous difeafe, has more enriched 

‘he knowledge of Phyfick, then the diffe&ions 
oig E ten bodies of men that have been hanged. 
ij. Yet do not I difallow of the mo(t famous and 


xt. highly to be commended, as being very pro- 
jy {able for Phyfick, that he doesilluftrate the 
Phyfiological part; yet did I think that it 
vould not be lcfs profitable to the art of Phy- 

ick, if I fhould fer clearly before our eyes to be 
jcc not only the places, but likewife the difs 
_jjafes of thofe places, and rehearfe them, after 


i had well viewed and obferved them, and: 


; glrom my many diffections declare my experi 


"v Jonfideration by me. For fo great a mans judge 
;; [ent concerning fuch a weighty bufinefs,is not 
pp be fet at nought ( who is undoubtedly 
2 lhought the chief,and ringleader of all Anato- 
rifts of this age) but the opinion of him alone, 

Bai more to be weighed for commendation, then 
ic verdi@ts of all others, which fhall either aps 

_ Baud or contradi& me, aud his cenfure more 
li be weighed and looked upon... He then in 
s lib. 3, cap, 8. Enchir, Acknowledges our. 

/ R motion 


ney cared Anatomift Rio/ax his purpofe,but think 
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rio Qnatomical erevcitations conet 0s 
motion of the blood in Animals, and ta 
"with us,andisof our opinion, as cor: 
the circulation of the blood : yet not 
ther, and openly 5. for he fays, Jib. 2. ci 
That the blood in the port vei? containe 
mits no circulation,as the blood in the vi. ca) 
va, and in Jib, 3. cap, 8. That there is bloom. 
which is circulated, and circulatory veffels, t, |, 
wit, the aertzand the vena cava, yet he denie| 
that the branches of them have any circulation| 
Becgufe,fays he, the blood running ont into all tb| 
parts of the fecond and third region, ftays then 
for nutrition, nor does it flow back to the greate| " 
veffels, but being plucked bach by force, whew th ue 
greater veffels arein great want of blood, or when" 


#t returns with a fudden force, ov exftimulation| of the 


to. the greater circulatory veffels, And fo a littli 
after; Whether or no the blood of the veins, doe, 
perpetually or naturally afcend? or whether it re: 
turns totbe Heart? or whether tbe blood of th 
Arteries do defcend, or go from the Heart? yet ij hern 
the leffer veins of the arms andlegs be empty, thi and fh 
blood of the veins in fucce(fion filling tbe empty pla-| bata 
ees, may defcend, which (fayshe) I have clearl: that i 
demonjtrated againjt Harvey and Walleus. An 
becaufe daily experience and the authority 0| | 
Galen does confirm the Axaftomofis of the veins 

and arteries, and the necity. of the Circulari-]' 

. on of theblood ; You fee, fays he, bow the cirs! 
culation of the blood comes about, without ibi 
confufion of humours, or the perturbation of anets 
ext medicine. | 

By which words it is known for what caufqd 
the moft famous man would partly acknowledg jf! 
| partlyi"). 


the Civeulation of the Blood. — rr, 
| partly deny the Circulation of the blood, and 
| why ae endeavours to build a reeling and tot- 
| tering opinion of Circulation. Lelt,forfooth,he 
(hould deftroy the ancient Phyfick, and not 
| moved by truch,which he could not chufe but: 
J| fce, but rather for fear he fhould violate the an- 
cient rules of Phyfick, or perchance, lett he 
d fhould feem to refume or retra@t that Phifio- 
E logie which in his Anthropologia he had pub- 
| lithed before, For the Circulation of the blood 
]| does not dcftroy the ancient Phyfick, but fur- 
| thers it; rather it fhews the Phyficlogie of 
Phyficians, and the fpeculation of natural 
| things, and difallows the Anatomical dotrine 
| of the ufe and action of the heart, langs, and 
if the reft of the intrals » and that thefe things 
| are (o, will appear partly out of his own words, 


| partly out of thofe things which I fhall here fet 


down ; namely,that the whole blood,in what- 
foever part of. the body living it be, docs move 
and (hift place ( as well that which is in the 
| greater venus, and their branches and fibers, as 
Mu that in the porofities of theparts in any region 
s of the body) does flow to the beart, and flow 
| from the bears, without interruption, inceffant- 
| ly, and never continues in one place without 
| damages though I do not fay, but in fome 
| places it moves flower, in fomefatter, — 
| —Firft then, the moft learned man denies only 
| that the blood contained in the Perta does cir- 
| culate, which he could neither have denied nor 
|| difapproved of, if he had not paffed over the 
force of his ownargument : for he fays /7b.3. 
] cap. 8. Uf inevery PS tbe beart réceive one 
| Ie 


drop 
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drop of blood, which it expels into the aerta, and 
does make two thoufand pulfations in an bour, 
there muft needs a great deal of blood pafs through. 
He is likewife forced to affirm the fame of the 
mefenterie, ince through the. celiacal arterie, 
there is thruftin more then one drop of blood 
at every pulfation, and isforced againft the me- 
fenterieaud its veins: infomuch that it muft 
either go out: according to the juft proportion 
of that which enters, otherwife the branches 
of the Porta. would burft at lat; nor can it 
(for the refolution of this doubt) be probably 
faid, or poflibly be; that theblood of the mefez- 
:erie fhould vainly, and to no purpofe, ebb and 
How through. thefc arteries, like an Euripus ; 
nor the relapfe from the mefenterie by thofe 
paffagesand tranfplantation by which he would 
have. the mefenterie. di(gorge it felf into the 
aorta, likely to be true; nor can it prevail 
againft that which isentring by contrary mo- 
tion 5 nor can there be any viciffitude, where it 
is molt certain that without interruption, and 
inccffantly , there is an influx ; but is compel- 
led by the fame neceffity, by which it is certain, 
that the beart doth thruft forth the blood a. 
gainft the menfentertum, Which is moft mani- 
fefts; for otherwife, by the fame argument, 
they would overthrow all Circulation of the 
blood, if thus he fhould, with the fame likeli- 
hood of truth, affirm that two in the ventricles 
of the beart, namely in the Syfloleof the beart 
the blood is driven into the aorta, and in the 
Piaftole returns, and the aorta, disburthens it 
ilf into the ventricles of the beart, as the/ven- 
tricles 


the Lirculation of tbe. ^5looD.. 


tricles again into the aorta, and fo neither in 
the beart nor in the mefenterie fhould .there be 
any circulation, but a flux and reflux,by turns, 
is turned up and. down with needlefs labour: 
Therefore if of necelfity in the bearr is proved 
the circulation of the.blood, for the reafon 
aforefaid proved by himfelf, the fame force: of 
argument takes place likewilein the mefenterze ; 
but if there be no circulationin the mefenterie, 
neitheris there in the beart ; for both thefe af- 
fertions, namely, this of the heart, that of the 
mefenterie, hangs upon the force . 7 the fame 
argument, only changing the words, and is cfta- 
bli(hed, and fallsin like manner. . 

He, fays, chat she Sigma-like portals do hin- 
der the regrefs of the blood in the heart, but 
there are no porta/s in. the mefenterie. 


] anfwer,neitheris this true; for in the fpie- 


nick branch, as. likewile fometimes in others, 
there are: found portals, Befides, portals are 
not all times requifite 1n. thé more profound 
veins, nor are they found in the deep veins of 
the joints, but rather in the skin veins; for 
where the blood tlowing out of. the lefs bran- 
ches is prone naturally to come into the grea: 
ter, by the comprellion of the mufcles about ic, 
itis fuficiently hindred from return, but/where 
the paflage being open, it is forced 5. What 
needs is there then ofporta]s?. But how much 
blood at every pulfation is forced into the me- 
fenierie, is reckoned, according to the fame ac- 
count, as if with an indifferent ligature you 
fhould in the carpus bind the veins coming out 
of the hand, and entring into the arteries; (for 
R 3 the 
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the arteries of the mefentérié are greater then § 
thofe of the carpus ) if you tell at how many hod 
pulfations the veffzl and your whole hand fwell | 
to their greateft bigne(s, dividing and making jis 
a [ubdu&tion;you fhall tind much more then one 
drop of blood comein at every pullation, not- f 
withitanding the ligature, nor’ can it return, Jj 
but rathér thatin filling the handit forcibly | 
diftends and fwells ic, we may by calculation jj 
gather, that the blood enters the mejenterze in 
the fame quantity, if not ina greater; by how 
much the arreries of the meéfenterie are greater 
then thofe of the carpus. And if any (hould 
but fee and think with himfelf, with what dif- 
ficulty and pains, comprcffions, ligatures, and 
feveral means the blood is ftayed, that leaps - jj 
forcibly out’ of the leaft arterie which is cut or 
broken, with what ftrength (as if it were thot 
out of a fpout) it throws off,and drives away, 
or paffcts through all the bindings, I think he 
would fcarce believe that any part of blood 
which only enters, could againft this impulfion 
and influx pafs back again, being not able to 
drive it back with force. For which caufe, con- 
fidering thefe things with himfelf, I believe it 
would not ever enter his mind to imagin that 
the blood out of the vezas of the porta could 
creep back by thefe fame ways; and fo disbur- 
then it felf into the Mefenterie, againft fo for- 
cible and ftrong an influx into the arteries. 
Moreover, it the moft learned man believe 
not that the bloodis moved and changed by 
circular motion but being ftill the fame,it ftands 
and mantles in the branches of the mefenterie 5 


rb 


ar we ere SHE 


lig) - the Circulation of the ^5loon. 
lit Ihe {eems to fuppofe, that theie is a two-fold 
If 9ood, divers, and. ferving to divers ufes and 
iil nds, and therefore it is of divers natures in the 
Kile |yéu2 porta and cav2,becaufe one of them for its 
üt Jorefervation needs circulation, the other needs 
Ot lapt, which neither does it appear; nor does he 
w^ |gemonftrate it to be true. 

ibl) || Befides,the moft learned man adds in his Ex- 
lin |ichirid lib. 2. cap. 18. A fourth fort of veffels 
3 to the Mefenterie, which are called the Vene 
OW 


Ladee (invented by 4ffelins ) which being fet 
itt down, be feems to infer. that all. tbe. natriment. 
ill [being drawn through them is carried to the liver, 
lit | be forge of blood,which being there concocted and 
ad | changed into blood, ( he (ays in lib. 3.cap.8..) £t 
as Lis carried in the lef ventricle of tbe beart, which 
tor | being granted, lays he, all the feruples which 
hot Prete axtiently motioned concerning the diftributi 
i, on of the Cbylue, and of the blood through tbe 
ht | fame conduit, do ceafe, far the Vena. Laclee car- 
od [xy the Chylus to tbe Liver, and therefore thefe 
ih | conduits are apart, and can be objtraded apart. 
t0 f But indeed I would fain know-how this can be 
i» f| demonftrated to be true ; If this milk be tranf: 
Li © fufed and paffed into the Zver; how fhall it get 
it E thence through thé cava into the ventricle of 
il | the beart ? (Since the moft learned. man denies 
j f| that the blood contained in the numérous bran- 
. ; ches of the porta and the liver cán pafs,that fo 

| circulation may be made) but more efpecially 
| fince the blood feems to be a great deal fuller 
/ of fpirit, and miore penetrative then the milk 
| or Cbyli, which is contained in thefe vcffels, 
| and is hitherto impelled by the ar£eres that it 
| R 4 may 
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may find out fome way for its fel. ^ «im 


The moft learned man makes mention of 4: 
certain Treatife of his concerning the Circus 
lation of the blood, [ with I could fee it, I 
might perchance recant, 

But ifthe moft learned man thought it more 


Ihe 
uy 


Chi 


cbr: 


b 


fit to place the circular motion of the blood in|! 


the veins of theporta, and branches of the ca - 


| 


va, (as he faysin his 3. Book Chap:8.) In be: 
veins the blood does perpetually and naturally af s\n 


cend or returnto the heart,as likewife that which. 


isin all the arteries defcends and departs fromthe 
heart. I fay,Udo not (ee,but upon this polition, 


4 


int 


A 


rt 
onl 
tor 


all difficulties: which were objected. ot old; of: he 


the diftribution of: the Cbylu;' and. blood, 
through thefe fame conduits; fhould likewi(e: 


] 


fay: 
thi 


ceafe, that hernceforward hz-fhould. not need) lix 


to enquire apart for, or to fet down veffels for. 
the chylis 5 fecing asthe Umbilical veins do 
draw their nutritive juice fromthe liquors. of 
the egg. and carries itto the nourifhing and 
augmentation ofthe Chick whilft it is yet au, 
Embryon, fo do the meferaich veins fuck the cbys 
lus trom the dateftines, and cárry'itto: the liver, 
and what hindersus to affert,ithat it does the 
like in thofevof riperage ? for’ all difficulties 
ceale, when there are not two contrary: moti» 


ons fuppof.din' the fame veffelssibut that we | 
do fuppofe that there is one continued motion | 
in the meferaicks from the izieflines to the Lis 


ver 


l 
| 


| 


| 
| 


{ 
| 


I fhall tel! you in another place what isto be | 
thought of the vene La&ee, when I (hall (peak | 
of milk found in feyeral parts of creatures new | 
born, 


be. 
pre 
{ud 
wh 
fur 
all 
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| born, efpecially in mankind, for it isfound in 
| the mefenterie and allits glandules, as alo in the 


itd chy mus, ikewife in.the arm pits.and paps of 


| Children; the Midwives milk out the blood 
for their healthas they believe. 

Bat moreover it pleafed the.moft learned Rz- 
olan,. not only to, deprive the blood . contained 
if) in the mefenterie of circulation, but alfo he 
l'affirms, that neither the branchesof the veste 
|| eava, or.its arterie, or any part of the fecond 


idl) or third region admits of. circulation, fo that 


! only he calls the vena cava & the aorta circula- 
| tory veffels, for. which: in his 3 Book Chap. 8, 
|| he givesa very faintreafon, Becaufe the. blood, 
I fays he, flowing into all parts of the fecond and 


with third:region remains there for mourifpment, nor 


| does it flow back to the greater. veffels, unlefs it 


one be. revulfed by the force and want of. blood in tbe 


| greater ve[fels, or. flow back, being ftirred witha 
| fuddenforce, to tbe circulatory veffels. 
-..Jt-is indeed of, neceflicy, that the portion 


afl which paffcs into nourifhment, fhould remain, 


B for, otherwife it fhould not nourith unlefs it be 
| aflimilated, and ftay there, in lieu of that which 
| is loft, aud fo become one; but it is not need- 


: | ful, that the. whole influx of blood fhould re- 


| main there for the converfion of fo little a por- 
| tions for every. part does not ule fo much blood 
| forits. nourifhment, asit contains in its. veznf, 
B arteries, and porofities, nor is it neceffary in his 
| afflux and reflux that it fhould leave no nou- 
| xifhment within it ; wherefore it is not neceffa- 
| xy that for nutrition it fhould all ftay, but like- 
| wife the moft learned man himfelf, in the su 
ame 
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 vCff- Is; in which,he fays, want cáufes a reflux. 
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fame book in which hé afhirms' this, does feern! ane 
every where almolt to affirrh the contrary, ef- f" 
pecially whére hé fets down the circulation in f! 
the brain,and by circulation (fays he ) che brain’! i 

does fend back blood to the besr#, and fo' the Fb 
béart is refrigerated. After which fort likewile, T7 
the remote parts may be faid to refrigerate the E! 
beart, whence al(o in-feavers, when the parts T 
about the Peart are grievoufly fcorched and in T 
famed with feaverifh heat, laying naked their ^! 
joynts, and throwing off the cloaths, fick ‘peo- po: 
ple endeavour fo cool their beart, whilft (as:the ph 
rtiofl leatned tnan affirms of thé brain )the blood T 
being refrigerated and allayed ofits heat, does Ft 
then go to tlie heart through thé veinsjand does # 

refrigerate it. ‘Whence thé móft learned man | 
féems to infinuate a kind of necéffity, that as | 
from the brains, fo chere is a circilation from | 
all the parts, otherwifé then before He had | 
openly declared. But indeed lié eautioufly and 7 
ambiguoufly affirms, That the blood does not | 
flow back ftom the parts of thé fecond amd: Tt 
third region, unlefs, fays he; being revüls'd^by Ft: 
thé force arid great want of blood in the bigger — 

veffels, of that it does by a fudden forcible moz fr 
tio flow ba-k to the gréater circulatory | 
geffels, which is moft true, if ¢hefe words be # 
underftood in a true ferifes for by the gtcater Tt^ 


Í believe he underftands the vets cava, or the fing 
circalatory veis, not the arteries 5 for the artes 3 
ries até never emptiéd but: inito the veis or ! 
pires of the parts,but they are continuall ftuffcd | 
full by the palfe of the bearr, If all the a | 
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lid not inceffantly réfund blood in abundance 
aro the vera cava, and the circulatory veffels, 
wiqiat of which the blood very fuddenly paffes, 
ind haftens to the beart, there would quickly 
hea great want of blood. Befidés that,the blood 
t, [vhich is containéd in all the-patts of the fecond 

ind third region, by the force of the blood di: 


ning pected and driven by every pulfe, isforced out 
dits] 
ihato the greater veffels, aslikewife by the mo- 
ree lion and compreflion of the parts adjacent; for 
«jjgphat which is contained is thru(tout by every 
wil hing containing it, when it is’ preffed and 
papreightned: fo by the motion of the mafcles 
gapnd the joynts, and the branches of the verns 
laffing between being preffcd and ftreigthned, 


a hruft thé blood contained in the leffer veffels 
jong to the greater. WSK 
Lap But it is not to be doubted,’ ‘that the blood 
ind continually and inceffantly driven,and comes 
With force from thecarteries, and/never flows 


tx 


lack; ifit be admitted, that in every pulíeall - 


| 
| 


fae arteries. together are ditendéd: by the pro- 
jpulfon of blood, and that che Diaffole of the 
b Irzerier, as ché molt learned man confeffes, is 
om the Syftole of the beart 5 nor does the blood 
fice gone forth, ‘return into the ventricles of 
Nhe beart, by reafon that the portals are thut, if 
BE fay) the moft leatned man does believe thefé 
Milhings, as it feemis he does, it will eafily be un 
lérftood inevery part of what region foever; 
ly what ftuffing or impulfion the blood in them 

Wontained is forcibly thruft down, 
For fo far as the arteries beat, fo fat reaches 
the 


f the porésinto the veins, out of the branches |, 
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the influx and the force, wherefore it is felt.) 
all. parts of every region, for there isa pull! 
every where inthe tops of our fingers, and ui] 
der the nailes,not is there any part in our who} 
body, either fore with boyl:-or fellog; whip! 
does not feel the pricking motion ofthe beatin)! 
of the arterie, and its endeavour. to diffolye ibl! ! 
continuam, " E Wis 
But further, it is manifefi; that the bool í 
docs make a regrefs in the pores of the pared! 
in the skin of. the hands and fect, fox fometimelt! 
in great froftand cold feafons we fee the hand 
and joints, cfpecially of boys,fo cold, that. al! 
the very touch they doalmoltrefemble the cold 
nefs of Ice, and are fo benummed and lif, tha T 
there is fcarce any life in them, nor motion an ig 
yetin the mean time they are full of blood feem: at 
ing red or blew, which parts. can agam by ndo 
means be warmed, unlefs. by.Circulation thal 
refrigerate blond:be thrüft out, and in its place fut 
new, warm and dpirituous blood flowing in dgl' à 
foment and. rc» warm the parts, and reftore td 
them motionand fenfe ; fox they (hould. never 
be renewed or refiored \by. external heat, moth 
more then the members of dead pcrfons, unlefeltat 
fome internalinfluent wasmthidid refrc(h them: 
This indeed; is;the chizf ufe-and.end of the Cir- ney 
culation. of the:blood,for which caufe,the blood!!i 
by its continual courfe,and. perpetual intuencey ln 
is driven about; namely, that all the parts dealt 
pending upon it by their.firft innate warm mois | 
flure might, be retained in lifejand in their on 
vital and vegetative effence, and perform all bz 
their functions, whilít (as the-Naturalifts fay } Mn 
| | they P. 


— 
cp 
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oily are fuflained and: a&uated by natural 
fat, and vital fpirits; fo by the heat of twó 
Ktremities, heat and colds the temper of the 
wOdics of creatures is kept in its. mediocri- 
ai * forasthe breathing in of air does temper 
[ne too much heat of the blood in the 
ngs, and in thecentre of the body, and cau- 
ifi. fhe eventilation of fuffocating fumes; fo 
,qifo the blood being hot, and caft out through 
ille 2rterier into the whole body, does foment 
pnd nourifh the extremities in living creatures, 
nd hinders them to be extinguithed by the 
rce of outward gold. 
dil Wherefore it were injuft and wonderful, if 
avery little part of what region foever fhould 
Hot enjoy the benefit of the tranfmutation and 
lirculation of the blood, for whofe fake Cir- 
julation feems chiefly to be appointed by Na- 
pte. Therefore, that Imay conclude, for you 
ite how the Circulation of the blood is perfor- 
" ined without perturbation er confufion of the 
" humours in all the body, and in every part, 
, ppoth in the greater and in the leffer veflels, and 
hat by neceflicy, and for the benefit of all the 
parts, without which, being cold and impotent, 
they could never be reftored, or remain alive. 
lit is enough, beciufe its clear, that all influence 
Wf prefervative heat does come through the zr- 
jerzes, and is done by ‘circulation. 
BE For which caufe moft learned Riolz2 feems: 
jo me, when he fays,that in fome parts there 
[5 no Circulation, to (peak rather officioufly, 
hen £ruth 5 to wit;that he might pleafe moft 
inen, and oppofe no body, and that he rather 
in. wrote 
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wrote humanly, then gravely, in the behalf g 
the truth. As he likewife feems to do (Jib, 3 
cap. 8.) when he would rather have the bload 
to come into the /eft ventricle though. the fep: 


i 


4 


den paffages, then through the large and mofl 
open veffels of the Jungs, being made with, 
Portals artificially to hinder its return. I de 
fire to {ce the reafon of the impoflibility and 


elfewhere.. It. i$ a wonder, fince the sorta and 
vena Arteriofa, are of the (ame bignefs, conftis 
tution, and frame, that their funGion fhould 
not be the fame. But that is very improbable, 
that the great River of the whole mafs of blood; 
fhould in fogteat abundance go into the /«fi 


ventricle by (o blind and {mal a winding of the, ly 
Septum,which (hould an(wer both to the entrie, 
from the vena cava in the right fide ofthe bearty, 
tight | 


ultty], 


the heart cannot help, but by many círculo E 


He likewifein the fame place, concerning Jets |! 


$s = 
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ahe bl 


vict 
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nd if 
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tum of the heart, through uncertain and hil 
fu 
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mas H 


BY), be 
inconvenience which he. fays he propounded, 
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| tbe blood does naturally pafs from the right vet» 

iy Btricle of the beart tothe lungs, that it may be 

|, married to the left ventricle, and fo tothe aorta ; 

Aud if the Circulation of the blood be admitted, 
Bimbo fees not inthe difeafes of the lungs, that the 
Wolood flows thither an greater abundance, and ope 

 apreffes the lungs, wnlefs they be firft largely emp- 


Jed, every part taking a fharetoeafethems which ' 


qud fo draws out the blood till the body was quite 
vitbout biood. He fays likewife, The Circulation 
eing fuppofed, the lungs are eafily emptied by 
Wreatbing a veiu. If tbss counfel be rejected, 1 fee 
‘ot bom it can be revulfed fram thence ; for if it 
Wow back through the vena avteriofa into the right 
lentricle, the Sigmoidal portals binder it,and the 
Wbreespointed portals hinder the regrefs out of the 
Digbt ventricle into tbe vena cava. T herefore by 
ireulation the blood mill be exhaufted, by cutting 
"be veins of tbe armes and feet, And likewife Fere 
Delius bis opinion inthe affedions of the lungs 
"I deftroyed, that blood is rather to be taken out of 
Noe right arm then ous of the left, for the blood 
Djennot return into the vena cava, uulefs it break 
| | prough two gates aud bars which are placed in 
‘pe heart, | 
i) He addes moreover in the fame place, (Lb. 3; 
I3ip. 6-) Jf the Circulation of the blood be ad- 
| ujztted, and bait doth pafs often through the 
| ings, and not tbrongb the middle of the Septum 


she heart, there isa two-fold Circulation of | 


! | the 
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the blood to:be. a(figned, one of which is perfecter bedi 
by the beatt and the lungs, whilft tbe bloodleaps dl t 


ing out from the right ventricle of the heart à 
carried through the lungs bat it may come to the 
left ventricle of tbe beart s for leaping out from 
the fame inward part, it veturns to it, then by 
another larger circulation flowing: out of the left 


ventricle of the beart,it goes about the whole body, 


and runs through thearteries andveins to the 
right ventricle of the beart. 

The moft learned man in this place might have 
added the third circulation, which is avery 
| fhort one,out of the left ventricle into the right, 

drawing about a part of the blood through the 
coronal arteries and veins, by its branches, 
which are diftributed about. the bodie, walls, 
and feptum of the heart. | 

He fays, He that admits of one circulation, 
cannot deny the other, So might he have ad- 
ded, nor can he refufe the third. Forto what 
purpofe fhould the coronal arteries beat in the 


heart, if they did not drive blood thither? and) uj; 
fan 


itis to receive blood put into them by the are; 


why fhould the veias, (whofe function and «nd 


teries) but that they might dtaw blood from 
the beart ? Moreover,in the orifice of the Coroz 


nal arterie’as the learned man himfelf confefies, ; 


in his third Book and his ninth Chapter, )there 
is a portal which forbids all entrance, and 1s 
patent to egrefs: therefore truly he cannot but 


admit of the third Circulation, who Jikewife | 
admits of: another univerfal one, and that thes 
blood does likewife pafs through the /engs and) 


the brain, (/ib;4. cap.2.) Fox neither can thereon 
be 
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vidi be an admittance of blood by pulfation,in all part$ 
of every region, nor regre(s by the veins after the 
i| fame manner, and therefore he cannot deny, but 
that the parts admit of Circulation, 

Therefore it is clear from thefe very words of 
the moit learned man , what his opinion is, both 
of the circulation of the blood through the whole 

| body , as likewife through the Jaags, and the 
| reft of the parts; for he that admits of the firft 
| circulation , it is clear that he docs not reject the 
| other: For how can it be, that he who has ad« 
| mitted of another circulation through the whole 
| Body fo often , and through the greater circula- 
| tory veffcls, (heuld deny that univerfal Circula- 
hes tion in any ofthe branches or parts of the fecond 
ull or third region ? As if all the veins, and thofe 
| greater circulatory v. ffcls, as he calls them, were 
ii not number'd by himfelf, and by all others, a- 
taki mongft the veffels of the fecond region. Is it 
il poflible that there fhould be circulation through 
ttl the whole body, and not through all the parts? 
ifl and therefore where he denies it , he doesit very 
ftammeringly , and only ftaggers and palliates in 
his negations: there where he affirms , he {peaks 
underttandingly , and as becomes a Pailofopher, 
Wand as a skilful Phyfician and an honeft man, gives 
[iff his advice in this cafe , that in the dangerous dif- 
» cafes of the Iz; , the letting of blood is the only 
{wremedy, againit Ga/es and his beloved Fernelius + 
Win which thing , if he had been doubtful , far be 
i it from a Chrittian, and fo learned a man, to re- 
commend his experiments to pofterity, to procure 
all ideath, and the hazzard of menslives ; or that he 
ywlifhould recede from Ferzelius or Galen, men in 
Bhigh efteem with him. bar dy wliatfoevet he 
| has 
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V ohisttit does already appear clearly enough, | 


both/igom the words and. the argaments of che; 
moft earned nan himc, ehat there 1s a circus | 
jation every Where j ‘aud that blood wherefoever| 
it4$, docs change place; and pats through the 
veins to the beares «and the molt learned man |: 
fcems to be of the fanie'opinion with mé : There- | 
foreit needs not, yca dt @vere fuperfluous to bring | 
hither my arguments which I have publifhed inf 
my Book concerning the motion of the blood, for] 
the further confirmation of this truth , which are] 
taken'both from the frame of the veff.Is; placing J. 
of thé portals, and Other experiments and obfer- | 
vations éfpecially-tince I dhave mot as yet feen | 
che molt learned mans Treatifeof the Circulation | 
of thé blood , nor'às yet'any of the molt learned | 
piat's Arguments, but’ only a bare negation by | 
which being induced ; ke fhould rcjc&t the cir] 
culation in the regions and veffcls , which he ale 
lows to be ünivetfal in molt of the parts. 
leisindced trüe'; that 1 did find out of the au- ^ 
thority ef Galeri , arid ‘by dayly experience to be a | 
vefuvinm the Anaftamofis c€ the veffcls , yet fo | 
Préat a manas heiss fo diligent , fo curious, fo], 


Ging 


& 


iXpert an Anatomift, fhould firtt have laid opem. 
and thewn Axaftcmoufes,and thofe vifible and opetid 
miso and whirlpools proportionable to the impe- | 
uous lifeam of the whole blood , and the orifices 
ot 


ci 
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‘re moft probable and moft open. He was ob- 
'd to demonftrate and declare where they are, 
w they are fram'd , whether they are not only 
for the intromiffion of blood (as we fce the ar- 
ges inferted in the bladder) and not for the st- 


en. But perchante I fpeak too boldly, for nei- 
ler the learned man, nor Galen himlelf, could 
any experience'ever behold the fenfible Anus 
moses» or ever could demontirate them to the 
We. | | | 

|| did look aftet them with all poffible diligence, 
d wásmot at a little charge and pains in the 
ich of the Anajtomofes; yet, could I never find 
it any veffel, namely che arteries, together witlt: 
le veins, werejoyn d by their artificer: I (hould 
from others who afcribe fo much 

WGzilen , that they dare (wear all that he fays; 
) is there any Zzaftomofis in the liver , mile, 
MES, reins, or any other of the intrals, although 
lid boyl them till the whole Parescbyme was 
ide mouldring , and like duft was fhaken off, 
fd taken away with the point of a needle’, 
bm all the fibers of the veffels ; fo that I could 
E the fibers, and the lait graines. of every 
Wrifion. I dare therefore boldly affirm, that 
ither the vena perta has any Anzftomofes with 

[e cava, nor the veins with the arteries , or the 
pillar branches of the pore of the choller-bagg, 
Bich are difpers'd about all’ the flit of the diver 
Mth theveixi.' Only this: you may obferve ina 
VE th liver, that all the branches of the vex cave 


ich creep through the "whole bunch of the 


| m have tanicles piescd with many holes , like 
m n SJ'B 2 . 
"Mieve, asitisiüa cinque, fram'd fo for the re- 


52 ceiving 


mnof it, or what other way foever they have: 
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ceiving of the blood which falls down. — Th[yj 
‘branches of the Porta are not fo, but are divide]... 
into fiems , and how that both the divifions d. 
thefe veffcls , the one in thc flat, the other án chi, y 
gibbous part, do run round to the very furthe], y 
rifing of tha: intral without any Auaftomofes. On 

Only in three places do I find that which ij, ,, 
equivalent to an Anaftomofis. There rifes in th]; 
brain , from the foporal arteries creeping dow], | 
into the Bafis, many and unintangled fibers, whic! p. 
afterwards make up the plexus cborois , and pal), . 
fing through the veatricles do at laft end in ch} 
third receptacle , which performs thc office of ];... 
veins Inthe fpermatical ve f{cls, commonly calli D: 
preparatory, little arteries drawn from the rea]. 
artery do adhere to the vetns preparatory aforcíaid] b 
which they accompany, and at lalt are fo receivy, 
within their J a2icle , fo that at the firft the i 
{eem both to have one and the fame; fo tha | 
when they end at the upper part of the tefticles} 
where that part p.ff.th forth into a ;oint, whic ty 
is called the varicous and vine-like body, wh. 
know not what to call them, veis or arter.es, of: 
theends of both. As likewife the latt appearance] " 
of the arteries, which go to the Umbilical ver 
are obliterated in the Zuxécles of that vezz. ! 

What doubt is to be made, if through fud]. 
gulphes, the little branches of the arteria magna, 
(woln with the impulfion and inftuffing of blood)” 
could be eas'd: of fo great and fo confpicuous/|"' 
lixcam? Natureat leaft would never have denied" 
us vifible and fentible paffages, cinques and whirl] " 
pools, if (he had had. intention to have turned al i 
the flex of the blood thither, and by that mean 
have depiived the Icffer branches , and the folk 
part! 


ml 
i | 


| 


he 
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lad of the paffage of the blood , and return of it 
ut of the veins into the arterzes by thofe ways. 
Opening the breaft of any creature, and tying 
Ihe vena cava by the heart, fo that nothing can 
[as that way into the beart, and prefently cut- 
Jing the jugular arteries , not touching the veins 
"LU neither fide. If by giving vent you fce the 
UM et ev jer emptied , and pot the veiu; too, I hope 
Mt will beclear that the blood is carried out of the 
J d lcins into the arteries, no where but through the 
al leutricles of the beart: Otherwife (as Galen hae 
"Bbferv'd) ina little. fpace we fhould fee the veins 
i mptied;and deftitute of blood by the efflux of the 
V aerierier. 
| In what remains, Riolaz, ] both congratulate 
ny {elf and you; my felf for your opinion with 
“which you have adorn’d my Circulation ; as likc- 
"Evife I return to you exceeding thanks for your 
Wearned, neat, fuccinét Piece which you fent to 
“fine , than which there is nothing more elegant ; 
Und 1 both owe and defire to return deterv'd 
"-ommendation , but I confefs I am not able for 
luch a charge: For I know the name of Riolax 
will afford more ptaife to me in its fubfcription; 
"M han my praifes, which I wih as great as may be; 


[an do to his Enchiridion. The famous Book (hall. 


lbut-live all memory , and fhall recommend your 
WMivorth to Pofterity , when all Monuments (hall 
-berifh. Toit you have very handfomly adjoyn'd 
the Anatomy of Difeafes, and have very profita- 
lbiy enrich'd it with a new Treatife conccrning 
$3 the 
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the Bones. May you, moft worthy Man’, CONEY in 
* " pee $ ot : | $5 Á 

nually increafe im this your worth , and love m| ,..., 

who wifh that you may be both ‘happy and lod 


p 
mat 
1 VIndi 


Jivd, and ther your moft famous writings ma T 


be an eternal Commendation to you, "Y 
diss: | chil 
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In which UANHy objeckions agaiu[t the Cir but | 
culation.of the Blood are-vefuted. \"" 
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: OS. T. learned Riolan,. by the help e| '""" 
the Prefs; many years ago, I publifbei "'! 


a part of my labour : But. fince , thy SP 


Birth:day of the Circulation of thi" 
Blood, almoft nonday has. paft, nor the leaft fpag)| '''! 
of time, in which Ehave not heard both good ami] |" 


evil of the Circulation of the Blood which 4] 9t: 


. n 

| found outs) Others rail at it.:as.a tender baby T 
IM | unworthy to come £o light y others fay, that ili lia 
I ; worthy to be foftei'd., and favour. my writings 1 be 
| and defend thems forne with great di(dain opi "i 
M r | ‘pole thems fome with mighty applaufe protegl| "id 

WE them 5 others fay, that 1 have abundantly; by) ™ 

} | i many experiments, ebfervations , and ocular tea) y 
Hi ftimony, corifismid the Circulation of the bloods} | 
| i li l | acaintt | Itt; 


fhe civ’ - mof the wood. 


| 
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againit all ftrengci. cad force of argumen: $5) 
thers think it not yet fafficientlyilluitrated , “end 
vindieated“from objcGhons: Bat there are who 
cry out; that P have affc&ked a vain gommenda- 
tion in diff: Gion of living creatures, and do: with 
childifh’ flighting difpraife and deride at, Frogs 
and Serpents, Guats , and other more igconlide- 
rable creatures’ brought upon the Stage , aud re- 
frain not fromill language; But E thinkit a thing 
unworthy of a Philotopher,'and a fearcher of the 
truth, to return bad words for bad words y and I 
think I {hall do better and mord advifed 5) if wich 
the light of true and evident obfervations , I (hall 
wipe away thofe (ymptorhes of incivility. 

It éantiót: be cíchewed buc dogs will. bark , 
and belch up'their furfeitss nor cam it behelp'd, 
but thatthe Cynicks will beamongft the number 
of the-Philéfophers but we mult take a fpecial 
care that’ they do not bite, nor infect us with 
theif cruel madnef$,. or létt; they fhould with 
their dogs teeth gnaw the very bones or prin- 
ciples of truth. ! 

DetraGtors ; Moms , and Writers ftiind with 
railing , as I never intended to read any of them 
(from whom'nothing of folidity , nor any thing 
extraordinary is tobe hop’d/for, but bad words) 
(o did I much lef think them: worthy of an an» 
(Wer: Let them enjoy their own curfed nature, 
I believe they will find but a few favourable 
Readers ; neither does God give wifdom tothe 
wicked , which is the moft excellent gift, and 
mot to be fought for. Let them rail on fill, cill 
they be weary (if not aíham'd) of it. 

If you will enter with Heraclitus in Ariftotle 
into a work: houle (for fo ] call 1t) for infpection 

5 4. of 
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of viler creatures, come hither, for the immortal 
gods are here likewife, and the great and Al- 
mighty Father is fometimes moft confpicuous in 
the leaft and moft inconfiderable creatures. 

In my Book concerning the motion of the beart 
and blood in creatures, I only chofe out thofe 
things out of my many other obfervations , by 
which I either thought that errors were confu- 
ted , or truth was confirm’d; I left out many 
things as unneceffary and unprofitable, which 
not withftanding are difcernable by diffeGtion and 
fenfe; of which I fhall now add fome in few 
words, in favour of thofe that defire to learn. 
The great authority of Gslex is of fo much ac- 
count with every body, that I fee many makea 
difficulty, as concerning that experiment of Galen 
of the ligature of the artery above the pipe, thruft 
within the concavity of the artery, by which it is 
demonftrated , that the pulfe ot the artery comes 
from the faculty pulfifick, and that it is tranf- 
mitted from the bear? by the tanicles , and not 
by the impulfion of the blood within the Con- 
cavities; and therefore that the arreries are 
ftretch'd as bellows, not as bags. | 

This experiment is mentioned by Vefalim , a 
man very skilful in Anatomy; but neither Galen 
nor Vefalius fays, that they tried thisexperiment, 
which I did; only Vefalim prefcribes it , and 
Galen counfelsit to thofe that aye defirous to find 


out the truth , not thinking, nor knowing the 


difficalty of that bufinefs , nor the vanity of it 
Ywhen it isdone, fince although it be perform'd 
with all manner of diligence, it makes nothing to 
the confirmation of that opinion , which affarms, 
That the tunicles are the caufe of pulfation, bat 
rather 
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|rather fhews, That it is fet a-work by the impul- 
-Hfion of the blood. For fo foon as above the reed, 
lor pipe, you have with a band tied the artery, 
the artery above the ligature is prefently dilated 
iby the impulfion of the blood beyond the mouth 
of the pipe, from whence both the flux is ftop'd, 
and the impulfion reverberated , fo that the ar- 
- fiery under the band does beat with very little ap- 
| peararice , becaufe the force of the paffage of the 
‘blood does no way affift it , becaufe it is return'd 
above the ligature » but if the artery be cut off 
| bclow the pipe, you fhall fee the contrary, from 
| the leaping of the blood which is thrown out, 
and driven through the pipe, asin an Ancurifm 
| [ have obferv'd to come from the exefion of the 
| tuaicles of the artery, this ( whilft the blood is 
| contain'd within the membranes ) hath a con- 
| tentive veffcl of its flux prenaturally made, not 
| of the dilated £zaicles of the artery , but of the 
. f circumpofition of the membrane and fefh. You 
| fhall fee the inferiour arteries beyond this Aneu- 
, B rifm beat very weakly , whilft above, and efpe- 
| cially in the Aneurifm it fclf, the pulfations ap- 
| pear great and vchement , although we cannot 
| there imagine , that the impulfe or dilation is 
| made by the tuxicles of the artery, or by commu- 
nication of the faculty of the Cyft , but mecrly by 
the impulfion of the blood. 
| But thar the error of Vefalins , and the fmall 
| experience of others, may the more clearly ap- 
(I pear, who affirm (as they imagine) that the part 
| under the pipe does not beat when the band is 
| tied. I fpeak by experience, if you make the ex- 
| periment rightly, that i¢ will ; and whereas they’ . 
| fay, that upon the untying the band, the arteries 
| | : below 


Anatomical ereccitations concerning | 
below do ‘beat backwards; I fay, that the part | 
below beats lefs when you have'untied it , then | 
when it is tied. | 

But the éHafion of blood which leaps out of | 
the wound confufes all , and makes the experi- | 
ment vain, and tO no purpofe; fo that there can 
be no certainty demonittated , as I faid y by rea- 
fon of the blood. Butif (and this I know by exe 
perience) you lay open the artery, and hold with 
your finger clofe that, part which you cut , you | 
may at yout pl leafure try many things which will | 
evidently make the truth appear to you. Firlt, 
feel’ the blood , being forc’d , coming 
down into the artery, by which you (hall fee the 
artery eititéd s as likewife you may fquecz out | 
and lét go the blood as you pleafe: If you open 
dye Fel ofthe erifice, and look ved to 
it, you fhall fee thé blood at every pulfe to be? 

thr i out tvith a léaping , and as we faid in the 
ópching Qf an artery, or in the perfor ration of the 
beart, you (hall (ee the blodd to be thrown out in 


you f Hitt 


very c contraction of the Peart , in the dilatation 


= 
ofthe artery, 

Buti fy ju Qut ritto flow with a conftant and 
continual t nd give it leave to break ont, ci- 
i throte aK the CA , or by.the open orifice in 

the lied ofit, both by your fight and by 
yourtouch, you (hall find all the ftrokes j crder; 
vehemency, and intermiflion of the heart; juft as 
you might feel in-the ‘pulfe of your hand water, 
fquirted through afyringe at divers and fevcral§ 
fhooti ings, (o you mal petecive, both by your 


fight and by its motion , the blood leaping ouf 
with à varying id Mica lforce. I have [cen if 
fometimeS in the Cuitumg of che jugular artery 


breik 
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break out with fuch force, that theblood being 
forc'd againft the hand, did by its reverberation 
and refraction, t:y back four or five foot. ; 

But that this doubt may be more clear, that 
the pulfifick force does not flow through the Ta 
icles of the arteries from the beari-; Y have a lit- 
tle piece of the artery de(cendant, together with 
two crural branches of it, about the length of a 
fpan ; taken out of the body of a very worthy 
Géntleman,which:turn'd to be a bone like a Pipe} 
by the hollow. of which, whilft this worthy Gens 
tleman wasalive ; the blood im its defcent tothe 
feet did agitate the) arteries by its compulfion 3 
in which cafe neverthelefs , although the artery 
wrre-in the fame condition ;as if it had been 
bound ‘or tied above the little conduit: pipe; ac: 
cording to the.experiment of Galen, that it could 
not be dilated in that place , or fireightnéd likea 
pair of bellows, notifrom the-beart/ derive its pul- 
fifick force to the inferiour or leffeg arteries , nor 
yet carry through the folid fübftance of the bones 
that faculty: which it had not'receiv'd ; yet I 
very well remember’, that I often obferv’d,whilft 
he;was alive, that the pulfe of theinferiour artery 
did move in his legs and feet s wherefore it mutt 
needs ‘follow, that>in that worthy Gentleman, 
the inferiour arteries were dilated by the impul- 
fion of the blood, like'bags, and not like bellows, 
bythe ftretching of the tznieles, ^ For there muft 
needs. arrive the fame inconvenience} and inter- 
ception of the pulfifick faculty, the tunicle of the 
artery being wholly converted into a conduit , or 
pipe of bone, as might arrive from the reed or 
pipe which was tied’, that the artery might not 
beat. ; 
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I knew likewife in another worthy arid gallant 
Gentleman, the aorta, and a part of the great ar- 
tery near the heart, turn'd into a round bone. So 
Galen's experiment , or at leaft one anfwerable to 
it, being not found out by induftry , was found 
out by chance, and does manifefily evidence, that 
the interception of the pulfifick faculty is not in- 
tercepted by the confiruction or ligature of the 
tunicles, fo that by that means the arteries can- 
not beat; and if the-experiment which Galez 
prefcribes, were rightly perform’d by any, it 
nit would refute the opinion which Vefalin thought 
ant from thence to have confirm’d. Yet for this 
i caufe we do not deny all motion to the tunicles 
of the arteries , but do attribute that toit, which 
we grant to the heart; namely, that there isa 
coarQtation , and a Syflole in the tusicles them- 
(clves, and from their diftenfron aregrefs to their 
ie natural conflitution. But if this is tobe obferv'd; 

that they are not dilated and fireightned for the 
fame caufe , nor by the fame inftrument , but by 
fevcral, as you. may obferve in the motion of all 
the parts, and in the beart ; it: is diftended by the 
ear , contracted by it (elf, fo che arteries are di- 
lated by the beart, and fall of themfelves. 
, $0 you may make another experiment after 
nu. .the fame manner: If you fill. two fawcers of the 
M. fame meafure, one of them with arterial blood, 
ni | ; which leaps out, the other with venal blood, 
lh drawn out of a veix of the fame Animal , you 


iit may prefently by your fenfe, and afterwards too, 
ua .When both; the bloods are grown cold’, obferve 
AL "what is the difference betwixt both the bloods, 
A again(t thofe who do fancy another fort of blood 


| in the arterdes than is in the zei/875 namely, they 
ZH 
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do afcribe to the veins a frefher forc of blood, J 
do not know which way boyling , or blown up, 
{welling or bubbling, ( like to honcy or milk up. 
on the fire) and fo taking up more room. 

For if the blood which is driven out of the 
left ventricle into the arteries (hould be leaven'd, 
[o as to be blown up, and foam after that manner, 
fo that a drop or two fhould fill all the concavity 
ofthe aorta, no doubt it would when it fell again, 
return to the quantity of fome few drops (which 
caufe fome do alledg for the emptinefsof the ar- 
teriesin dead men ) and the fame would be feen 
in the cetyla full of arterial blood 5 for fo we find 
that it comcs to país in the cooling of milk or 
honey. But if in either coty/a the blood be found 
ot tbe fame colour, and congealed, of a not much 
different confifience, and {queezing out the whey 
alter che (ame manner, and if it take up the fame 
room , both when it is hot and when it is cold , J 
think it will be a fufficient argument to gain any 
mansbclicf, and to contute the dreams of fome, 
that there is neither in the left ventricle any fort 
of blood differing from that of the right, (as you 
may find out both by fenfe and reafon ) for you 
mult needs likewife affirm, that the vena artc- 
riof2 fhould equally be diftended with one drop 
of blood foaming up, and therefore that there 
is juft fuch bubbling and leayen’d blood in the 
right as in the Jefe, feeing the entry of the vena 
arteriofa, and the cgrefs of the serta, is equipol- 
lent and equal. 

Three things arc chicfly ready to breed this 
opinion of the diverfity of blood. One is, that 
in the cutting of an artery,they fce brighter blood 
drawn nut: Another is , that in the diffe&ion of 


dead 
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anatomical ectccttattous concerning 
dead bodies , they find both the left ventricle óf- 
the beart. and: all the arteries fo-empty : A third 
is, that they 1magine that she arterial blood is 
more fpirituous , and more replete. with Spirits’; 
and. therefore they think chat it takes up more 
room, the caufe and reafonsof all which things 
why.they come ito be fo, by \infpection is per- 
ceiv d. | 

Firft, infornuch as concerns the colour, al ways 
and every where blood coming’ through a nar- 
row hole, is asit were firained and becomes thins 
ner; and the lighter part of it, and which [wims 
above , and is more penetrable, is thruft out : So 
in Phlebotomy, the blood which fprings out with 
greater iux orforce, and outof a greater office, 
and fies further, 1$ always thicker , fuller, and 
darker colourd 5 but ifit flow out of a little and 
narrow hole, and by drops ; (as it docs out of a 
v£4, When the Jigatzrreis unty'd ) it is brighter, 
forit.i$ firain'd.asit were, and only the thinner 
part.cómes out, asin the bleeding at nofe, or'that 
which is extra&tzd by Leaches , or Cupping glaf- 
{cs , or any way iffuing by Ziapedefin , is always 
{cen more bright 5 becaufeythe thicknefs and 
hardnefs of the tunicles becomes more impafl- 
ble, nor yields fo pliable , as to give an open way 
for the coming out of the blood: And it like- 
wife happens in fat bodics,when by the fat under 
the skin thevrifice of the veia isftopd, then the 
blood appears thinner , brighter, and as if it did 
flow froman artery, On the contrary, if you res 
ceive ina fawcer the blood,-when you have'cut 
an artery, ibit flow freely , it fhall appear like ve- 
nak blood; thereis blood much brighter in the 
Lungs, and-(quecz'd out from thence, than any 1$ 
found in the arteries, The 
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| Theemptinefs of the arteries in’ dead bodies 
Ic which did perchance cozen Erefiffratus;, info- 
I much that he thought that the arteries contain'd 
louly acrial Ípirits). proceeds from hence , becaufe 
Éthat when the lungs fall ( theiz paflages being 
| fiopt) thedaugs do breathe no longer , fo that the 
[blood cannot frecly pafs through them, yet the 
Wheart continuesa while in its expulfion , whence 
Pboth the left ventricle of the beart is more con- 
Htra€ted, and the arteries likewife empty, and not 
WAll’d by:fucccflion of blood, appear empty: But 
lif the beart ceafe both at one time , and the Jug: 
to give pafí:ge by refpiration, as it is in thofe 
who are drowned in cold water, orin thofe who 
flare taken faddenly with unexpected death, you 
Whall find both the veins and the arteries full, 
| As concerning the third, of the Spirits, what 
they are, and of what confiflence, and how they 
rein the body, whether they be apart and diftin@ 
rom the iolid parts, or mixd with them, there 
hre fo many and to diverfe opinions , that itis ne 
|vonderif Spirits, whofe nature is left fo doubt- 
ull, do ferve for a common efcape to ignorance : 
for commonly ignorant perfons when they can- 
iot give a reafon for any thing, they fay prefent- 
ly, thacit is done by Spirits, and bring in Spirits 
ls performers in all cafes; and like as bad Poets, 
* Mlo bring in the gods upon the Scene by head 
Mndicars, to make the Exit and Catafyopbe of 
Mheir play. 

Fernelius and others domap:ne aerial Spirits, 
nd invifible fubftances;; for he proves that there 
re animal Spirits. (juft. as Erafiftratur proves 

hem im the arteries) becaufe there are little cells 
j the brainswhich areempty , and fince there is 
RO 
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no vacuum, he concludes, that in living men they| 
are full of Spirits. 

Yet all the School of Phy(icians agrees upon 
three forts of Spirits, that the natural Spirits flow]; 
through the veins, the vital through the arterier,l 
and the animal through the serves 5 whence the[.. 
Phyficians (ay out of Galez, that the parts fome-]T.. 
times want the confent of the brain, becaufe the} 
faculty , together with its eflence, is (ometimes] 
hinder d,and (ometimes without the ef& nce. Over 
and above belides thefe three forts of influxive| 
fpirits, they feem to affert fo many more, which}. 
are implanted. But none of all thefe have we 
found by diffz&ion , neither in the veins, nerves,} t 
arteries, nor parts of living períons. Some make]! " 
corporeal Spirits, other fome incorporeal Spirits t 
and thofe who make corporeal Spirits, fometimes] 
fay, chat the blood, or thinneft part of the blood, 
is the conjun&ion of the foul with the body ;| 
(om«times they fay, that the Spirits are contained] 
in the blood (a$ flame in fmoke) and fuftain'd by| 
the perpetual flux of it; fometimes they do di- 
ftinguifh them from the blood. Thofe that affirm 
that there are Spirits incorporeal know not how| 
to tread , but likewife do afirm that there are 
potential Spirits , as Spirits conco&ive , chilifica- 

tive, procreative, and fo many Spirits as there are 
faculties or parts. i. 
-^But the Schoolmen tell us alfo of a Spirit off 
Fortitude, Prudence, Patience, and of all vertues, 
and the moft holy Spirit of wifdom,and all divine}, ° 
gifts. They think too that bad and good Spirits} 
do affift, poffe(s, leave, and wander abroad. They} " 
think alfo , that difeafes are caus'd by a Devil, as} 


by a Cacechima, But although there is nothing, E 
cn laa . ud 


| — the Cirelation of the loop; 
‘More uncertain and doubtful, then the do@rine 
‘which is alligned tous concerning the fpirits.: 
yet. for the moft part all Phyficians (eem. with 
" Hippocrates to conclude,that our bodies are made 
“up of three parts, containing, contain'd,and eri- 
‘forceing, by the lorcing he ‘means Spirits, But 
| if Spirits muft be underítood to be every thing 
which enforces iu a mans body, whatfoever hath 
the power or force of action in living bodies mug 
be called by the name of Spirits. Therefore all 
| the fpirits are not aerial fubttances, nor powers, 
/ nor habits, nor corporeal. 
© Bat omitting the tedioufae(s of all other fig- 
nifications to our purpofe. T'hofe Spirits which 
_| pals out through the veins of the arteries, are not 
| feperable from the blood, no more then flame 
|| from the flakes aboutit. But the blood and the 
'| Spirit fignifie one and the fame thing, though die 
| vers in-effence, as good Wine and its Spirit. For 
a5 Wine isno more Wine after it has loft its fpirit, 
‘| but flat ftuffor vinegar, fo neither blood withe 
"| out fpiritis blood, but cquivocally goar; as a 
‘hand of ftone or a dead hand'is no morc a hand, 
fo blood without vital fpirit is no’ more to be 
;. | e&cemed blood. So the Spirit which is chiefly in 
“| the arteries, and the arterial blood is as its act, as 
the Spirit of Wine in Wine,and the Spirit of Agus 
(vite, or as a little flame kindled in the Spirit. of 
Wine, and living by nourifhing of it felf. 
"Therefore blood when it is moft imbued with 
iii Spirits, it does require and look after more room, 
pit Decaufe it is fwelled or leavened, and blown up 
Tie by them (which you may certainly judge in my 
experiment which [ brought concerning the meas 


‘i fure of the fawecrs) but like wine,becaufe it hath 
mot T 


greater 
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ations. 
Sreater ftrength and force of action and perfor- |t pil 
- mance, in. which it excels, according to the mind 


concerning 


Therefore che fame blood is in the veins which 


isin. the arteries, though 1t bc 


acknowledged to 


.be more full: of fpirit; and morc, eminent in vital 


foxce : 


but ig is;not converted into fomething: 


more acrial.or yaporous, as if there were no fpi- 


“cits but aerialones or none that 
as were flatuqus and win 


Animal Spirits natural,rand vital, which are con- 


had force but fuch 


dy.: But neither are the 


tained in the folid parts, to. wit, the ligaments 


and.nerves ( e(peciallyif there 


of them) thought to be fo many acrial formes, ot|thn; 


. divers (orts. ot. vapours. 


be fo many forts 


4, A hole who acknowledge Spirits in the bodie! 
of creatures, but fuch as are corporal, but of at 


“aereal confiftence, or Vaporous or fierie, of them) 


_would J fain know, Whethe 
and. thither, bac 


» 


rIcan país hithe 


kward and forward, as diüiné 


hodics without the blood ?.. Whether or no [fay 


the Spirits follow the motion of the blood, as ilis the 


they were,cither,parts of the blood, or adhereinj 


to it by anindiffoluble conne 


xion, and an intet] 


_supted exhalation, fo that they can neither leay whic 
layted 


the parts, nor país without the influx, r.flux,an 


_ palling of the blood. 
.. ‘For if,as the vapours attenu 
che water, the Spirits, by the 


ated by the heat ¢ 
continual flux au 


fugcelfion of the blood, become the nouri{hmer 


of the pasts, it will neceffary: follow, that the em, 


| 
| 
| 


lid: 

Th 
Spiri 
up, ¢ 
Jorti 
10r co 
|tobe: 
both, 
Vil, 
{apo 
|then 
then 


Vani(l 


Fr 
there 


infit 
throy 
Might 


ing h 


cannot remain apart from the nourifhment, bt (odi 
do continually vanith, for.that fame reafon thi 


they neither low-back nor 
_ abide, but according to the i 
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$|.— the e@ivautationo€ the loon, - 
elo | or paffing of the blood, as being either their fube 

| jeQ, vebiculum, ox nourifhment. 
| Then I; would know, how they fhow us that 

id | Spirits are made in the beart, and do make them 
i) up, either liy the compounding of exhalations, 
iwi) or vapours of the blood (raifed either by the heat 
thing) Or concullion of the beart,),. Are not fach Spirits 
) I to. be thought much colder then the blood, fincé 

| both the parts of which they are compounded, to 
| Wit, air, and vapour, are much colder? for the 
tou Vapour of boyling wateris much more tolerable 
mili then the water it felf, and any flame burnslefs 
oi then the ocoal of a candle; and a woodscoal.lefs 
ifs, 08 then iron or brafs red hot. 
Whence it feems that fuchSpirits do owe their 
wig heat to.the blood, rather then the blood is heated 
[by.the Spirits, and .fuch Spirits are rather to be 
fi deemed: fumes and excrements, flowing from the 
hiti blood and body, (like fmels )} then workers-in 
if Naturc ; efpecially fince they being fo frail and 
[afl vani(hing, do fo-quickly lofe: that vertue, which 
, s Min their original they receive from.the blood. 
From ..whence it were likewife probable that 

il there fhould be an expiration of the /»uags, by 
"2 |which thefe Spirits being blown out might be 
y fayred: and purified, and that there fhould be an 

infpiration into them, that the blood paffing 
lutlithrough betwixt the twe ventricler of the beart 
Imight be tempered by the ambient cold, left. be- 
(ying heated,and rifing and {welling with a kind of 
a fermentation, like boyling honey or milk,it (hould 
Ifo di&end the Jungs as to fuffocate the creature, 
(las in a dangerous Athma we have often fcen : 
wy, Fo which Gales likewife afcribes the teafon; 
Wwhen he fays,that Foe to país by obftru@i-, 
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on of the little erferiesnamely the venous and | | 
arterious veficls: Thave had experience of this, | 
that by affixing of Cuppmg glaffes, and pouring | 
upon them good ftore of cold water, there has | 


many been faved who have been in danger to be 


fuffocated 


ought to define,and (how'what and how they are 
in a Treatife of Phyfiologie only I will adjoyn, 

Thofé that {peak concerning innate warmth, 
as an Ordinary initrument of Nature in perfor- 
mance of ‘all things, and tell us of the neceffity 
of ipflüxive heat, to entertain all che parts, and 
keep them in life,and do acknowledge that it can- 
not exit without 2 fübj.&, becaule they find a 


moveable bodie difproportionable, by reaton off ' 


che (wiftnefs of the flux-and reflux, (efpecially 
in the paflions of the mind ) and becaufe of the 


(wift motion of this heat,they introduce Spirits, | 


as bodies moft fubtle, penctrative and moveable, 
and jüítas they fay,that from the ordinary inftru- 
ment, to wit, the innate heat, proceeds the admi- 
rable divinity of Natural operations : (o do they 
likewife affirm, that thofe Spirits of a fublime, 
bright,ethereal and celeftial nature,are the bonds 
of the Soul ; «as the ignorant common- people 
when they donot conceive the reafons of things, 
think and fay, that Ged is the immediate author 
of them, | | | 
75 Whence they. refolve, that the influxive heat 
does come fwiftly through all the parts, by the 
influx of Spirit, and that it comes through the 
arteries; asif the blood could not be fo fpeedily 
moved, nor fo fully nourifh ; and in the confi. 
dence of. this opinion they are fo far advanced, 
| : that 


by an Ajtbma. | have here, perchance, | 
fpoken fufficiently concerning Spirits, which we 
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that they deny that there is any blood contained: 
in the arteries, d^ tgebiagy 
And with very flight arguments they endea- 
vour to ground this, that the arteriz/ blood differs 
from the blood of the. veins, or that the arteries 
are filled with {uch Spirits, and not with blood, 
| contrary to all that which Galen both from rea- 
| fon and experience brought againít Erafiffratur, 
| | Butit is manifcít by our former experiment, 
| and by fenfe that the aeria! blood is not fo diffe- 
rote] xent; theinflux of the blood and Spirit: with it 
| being not feperate from the blood, but that it 
flows in one body through the arteries, fenfe 
may likewife make evident. | 
| | You may obferve when, and as oftenas the 
| exrremities of the hands, the fect, and the ears 
| are ftiff and cold,and are reftored again by the in- 
| flux of heat, that it happens that at the fcl(-fame 
«| time they are coloured, warmed, and filled, and 
|| that the vein; which were unféen beforc,do (well 
| to plam appearance, from whence fometimes 
| when they arc fuddenly warmed again the parts 
| arc fenfible of fome pains from which it appears, 
af that the fame which by its influx brings heat, the 
fame is it that fills and colours them, but this can 
| be nothing elfe but. blood, as was demonftrated 
ef before. is 
| Cutting offa long arierze ox vert any body may 
| fce this evidently by fenfe, when he fhall fee the 
| nearer part of rhe vein towards the beart let out 
| no blood,but the further part pour it abundantly, 
[and nothing but blood (as afterwards in my ex- 
il periment which I fee down, which I tryed in the 
"a inner jxgularie veins, ) On the other tide,cutting 
Man artcr?e, buta little blood flows from the fur- 
T 5 ^o «her 
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ther part, but the nearer part (boots with a vi- 
olent force mere blood, as if it were out of a 


fpout. | 
By which experiment it is known which way 


the paffage is in them, either this way or that | 


way. Befides, you'l know what {wiftnefs there | 
is init;wbat fenfible motion, not by littléand by © 


drops, and with what violence to boot. 
But leftany would ‘make an evation, by pre- 
tending of invifible Spirits Let the orifice of the 


veffel fo diffe&ed be let down intoa veffel of | 
water or.oyl, forifany aerial thing came out, it. | 
would break out by vifible bubbles 5 for after this — 


manner Wafps, Hornets, and the like Infetts, bc- 


ing drowned or fuffocate in oyl, fend out at laft | 
bubbles from their tail when they dre dying: | 
from whence it is not improbable that they do | 


take breath too whilft they are alive. 


For all creatures at laft when they are drowned | 


and ftifled in the water, when they fail aud fink, | 
they ufe to fend out bubbles out of their mouth © 


and /xngs, when they pive up the ghoft. 
Laftly, it is affured by the fame experiment, 


That the portals in the veins are fo exa&tly (hut, | 


that air when itis blown in cannot pafs ; much 
lefs blood. I fay that itappeárs to the fenfe,that 


neither fenfibly. nor infenfibly, neither by little, | 


nor by drops,the blocd is rémoyed from the beart 
by the veins, | 


- And left any (hould flye hither, and fay thus, 


That this comes to pafs when Natute is troubled, 
and does act befides Nature, not when fhe is left 
to her felf,. and a&s at het own freedom; fecing 
the fame things appear.in a fickly and preternaz 


| 
tura! confüitution, which appear in good cftare | 
EY. j m. | of | 
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Wi of bodie, it is not to be faid, that cutting off 
if) a vein, fince there flows fo tuch blood from 
the further past, that this comes to país befide 
Nature, becaufe Nature is moleftéd »' for thie'dif- 
| (rion does not (hut the further part, fo thatno- 
| thing can get out that way,nor can it be (queczed 
! out whether Nature be troubled or no. Others 
| do wrangle after the fame manner, faying, That 
3j although when the arterié 15 cut near the bear 
| the blood breaks out in fo great abundance imme- 
| diately, yet for that caufe the bear? being whole, 
"M and the arterie to, it docs not always drive the 
blood by impulfion. Yet it is mote likely, that all 
impulfion docs drive fomething ,nor can there be 
| a pulfc of the container without the impultion of 
wil, fomething contained : Tet fome,that they might 
| defend themfelves, and decline the Circulation 
of the blood,are not afraid to affirm and maintain 
| this; to wit,that the arteries in living creatures, 
| and being according to Nature, are fo full that 
| they cannot receive a grain weight more of blood: 
and fo likewife of the ventricles of the beart. But 
| itis without doubt, whenfoever, or how much 
| foever the arteries and ventricles are dilated,and 
contraéted, they ought to reccive greater impul- 
fion of blood, and that beyond many grains. For 
| af the ventricles be fo diftended as we have feen 
in the Anatomie of living Creatures till they re- 
ceive no more blood, the beart leaves beating, and 
continuing (tiff and rcfifting;it dccafions death by 
{uffocation. 
— Whether. the blood be moved or driven; or 
move it (elf by its own intrinfecal nature, we 
have (poken fufficiently in our book of the moti- 


onof the beart and blood » asalfo concerning 
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the action, fun&tion,contraCtion, dilatation of the 
beart, how itis done, and together with the Di- 
aftole of the arteries, fo that thofe which take aye 
guments from thence for centradi&tion, (cem ci. 
ther not to underftand whatis faid there; or elfe 
they will not try the bufinefs by their own fight. 

. I believe there can not the attraction of any 
thing be demonftrated in the body but of the nu- 
triment, which by fucccflion of parts fupplies by 
little and little that which is loft, as the oyl of a 
lamp by the flame. 

Whence that is the firft common organ of all 
fenfible attraction and impulfion, which has the 
nature of a nerve, or of a fiber, or of a mufcle, to 
wit,that it may be contra&tcd and that by (hort. 
ning of it felf it may firetch out,draw in,or thruft 
forward but thefe things are more fully and 
openly to be declared clfewhere, in the organs of 
motion in living creatures, | 

Infomuch as to thofe who do ftill reje@ che 
Circulation, becaufe they neither fee the cffizient, 
nor final caufe of it, there remains, beeaufe I 
have as yet joyned nothing to it, only to fay thus 
much 5. Firft,you muft confefs that there isa Cir- 
culation, before you enquire for what it is, for 
from thofe things that do happen upon the circu- 
lation and allowance of it, the ufe and profits 
&A:crewing are tobe fearched. In the mean time] 
fhall fay fo much, that there are many things al» 

lowed and received in Phyfiologie, Pathologie, 
and Medicine, that no body knows the caufe of ; 
yet that there are fuch things no body is ignoe 
sant, namely, of rotten feavers, revulfion, purgae 

 £on-of excrement,yee all thefe things are known 

by the help of circulation. 
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the Civculation of the wood, 

W hofoever therefore does oppofe the Circula- 
tion of the blood, becanfe fo long as the Circula- 
tion ftands, they cannot refolve Phyfical Pros 
blems, or becaufe in curing of difeafes, and ufing 
of medicaments, they cannot from thence allipn 
any caufe of the Symptoms, or fce that thofe caus 
(es which from their Mafters they have received, 
art falfc, or think it an unworthy thing to defere 


Jopinions approved heretofore, and think. it un« 


lawful to call in queftion the difcipline which has 
been recciv'd through fo many ages, together with 
the authority of the Ancients, 

To all thefe I anfwer, that the deeds of nae 
ture, which are manifeft to the fenfe, care not for 


any opinion or any antiquity for there is nothing 


more ancient then nature, or of greater authori- 
ty. Ew | 
Befides, thofe Problems out of Medicinal ob= 
f.rvations not to be folved, as they imagine, to 


the declaring of their own errours, to wit, that if 
the circulation be true there can be no revulfion, 
face theblood is driven upon the part affe@ed as 
aefore, and foit is to be feared, chat. there will be 
t paflage of the excrements and blood, through 


Qt i Circulation they objet, and, do oppofe to it 


‘he moft noble and principal of our entrails, They 
lo admire at the eflux and excretion, when out 
bf the fame body at divers holes, yea fometimes 
it the fame hole, foul and corrupt blood iffues, 
vhereas if che blood were driven with a continue 
| £ux, paffing through the beart, it would be 
nixed and fhaken together. 

They do doubt how thefe, and Many other 
nings that they fetch from the Schoo! of Phyfi- 
sans can come to país, for they (cem to be repug- 

: sant 
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rgo ^ Quatoricaltrercitations concering | | 
nant to the Circulation ofthe bloód;nor do they fud, 
thitk (as it is in Aftronomic) thátit is enough to [whic 
make new Syftemcs, unlefs you folve all (cruples. jpop 
2 thought fit toreturn no other anfwer at this ofthe 
mM titie,but that the Circulation is not the fame eve- |jetd! 
1 | ry where, and at all times, bur many things do blood, 


happen from the fwifter or flower motion of the fit, 
blood: either through the fliength or infirmity o£ rg 
thé Déaif, whith «drives it, by the abundance, Th 
eftate; or’conftitirtion of the blood, the thicknefs |lilou 
EM C Of thé patts, obfirudtion, and the like; thicker thin 
| a blood hardly finds way through narrow paffages; thing 
|) c ¥€ is more Gtained when it paffcs the fireyner of ont 
1 6 the lier, then ‘when it paffes the ftreyner of the ought 
m. lings. | Menit] 
Hi | ^ 3t does not with a like (peed país through the lit of 
| thin contexture of the flcfh and parenchyme, as iter th 


patt, whether it be to the horns, feathers , om 
reafon thé 


B ments. of ill humors , bemg once (ct apatt , nólu(; ; 
E c the milk, flegm, nor {petty ‘of the Jaf nürrimefilis q 
Du (the Ros or Cambiaws ) lhould be return d witha) 


the Circulation of the 251600. 
ated. Of which, and agreat many other things 
which are to be determined and declared in their 
| proper places, to wit, to Phyfiology, and the reft 
illof the parts of Phyfick, ic is not fit to difpure, nor 
wefyet of che confequences of the Circulation of. ché 
Iblood, nor the conveniences , nor inconveniences 
of it, before the Ciréulation it felf be eftablithed 
Ifor granted. | 
| The example of Aftronomy is not héréto bé 
followed, where only from appearances, and fuch 
ikea thing chat may be, the caufes, and why fucha 
ilrhing fhould be, comes to be enquir'dafter. But 
las one defirmg to know the caufé of the Eclipfe, 
ought to be plac'd above the Moon , that by his 

Mfenfe he might find out the caufe , not by reafon- 
att hing of things fenfible , in things which come un- 
,sl der the notion of the fenfe , no furer demonftra- 

ition can be to gain belief, than ocular teftimony: 
i) Idefire that there may be one other remark- 
able experiment tried by all that are defirous of 
the knowledg of the truth, by which likewife 
,agehe pulfe of the arteries is both feen to be done 
smogpy che blood, and evidencéd to be fo, 
| Ifthe guts ofa Dog, ora Wolf, or any Créae 
‘ure ftuffed , and dried , fuch as you fee at the A- 
Mbothecaries , YOu cut away a part of it of any 

Bength , and fill ic with water , and tie it at both 
"il nds, that it is like à pudding , hitting or fhaking 

he oné end of it , in the end over againít it, by 
au putting too of your fingers (as we ufe to feel the 


uit 


«find évery ftroke and difference of the motion. 


iene H1 y z | 2) " " . t 510451 » 
‘\igilearly. And after this manner in evéty [wellin 
gary. 5 


" C ; either of living or dead , you may toraw. 
| n, Htudents mánifeft all the differeaces of the pulfes 


ul t9 


Wulfe of the arteries above the wrift ) you may 
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to the fenfe, in greatnefs, frequency, vehemency,) 


whic 


and time. For asit isin along bladder, or ina qj 
long drum , all the firokes of onc of the extreams ori 
is felt likewife in the other; therefore in the Hy- 4. 


drophie of the belly , as likewafe in all abíceffions |. 


which arefill'd with liquid mattcr , we ufe co di- 


ftinguifh an Aaafarca trom a Zympanitis ; if all 4, 
pulíes and vibrations made in one fide , be by ii 
touch clearly felt in the other, we think it a Zym- |, 


panitis, and not as it is falfely believ'd , becaufe it. 


is like the found of a drum, and is only by fiatu- aap 


oufnefs , but becaufe ( asit isin a drum ) every 


light ftroke paffes through it, and every fhake 4 


goes thtough the wholes for it fhews that there | 
is a (crous and wheyith fubtiance within, and not. 
a tough ánd flimy, as in the 4z2farca, which be- 
ing thruft, retains the marks of the ftroke or im- 
pulfion, and tran(mitsit not, Having opened this, 
experiment, there rifes a moft powerful objection 
againft the Circulation of the blood , neither ob- 
ferv'd , nor oppos'd againft me by any that has, 
hitherto written. Sceing in this experiment we, 
fee that there may be Sytoles and Diajtoles, with- 


out the egrefs of the liquor, who will believe but fe 


that it may be juft fo in the arteries, and that in. 
them juft fo asit is in an Exripus , from hence 
thither, from thence hither, it may be driven by 
turns. But in another place we have fufhiciently | 
refolv’d this doubt, and now we alfo fay, that, 
this is not fo in the erteries of living creatures, 


becaufe continually and inccffintly the right ear 5. 


of the besrt fills the ventricles with blood, the re- | 


turn of which the threc-pointed portals hinder, |). 


arid fo the left ear fills the left ventricle , and both | 
the ventricler in the Syftole throw forth the blond | 
which? 


afew 
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j which the Sigmoidal portals hinder to return, and 
"that it ought thercfore either pa(s fome way , and 
u |continually out of the /ug5 and arteries,or other- 
Tl wife it would at laft, by reftagnation and intru- 
"Won, break the veffels which contain it, or fuffo. 
dn cate the beart it felf by diftention, as we have 
4l yobferv’d to be plain te the fenfe in. the diffe&tion 
i of alive Adder , jn my Book concerning the mo. 
J"Ition of the b'ood. 

To clear this doubt, I will recite to you two 
‘experiments , amongft many other ( of which J 
told one before) by which it clearly appears, that 
the blood in the veins, with a continual and great 
X Mdux runs coatinually through the bears. 

| In the internal jagular vein of a live Doe, 
be which I laid open before a great part of the No- 
MMility,and the King my Royal Mafter ftanding by, 
tli which was.cut and broke off in the middle : from 
ihe lower part rifing from the Clavicule , fcarce 
Ob afew drops did iffue , whilft in the mean time 
Iii he blood with great force , and breaking out 
Wabf a round ftream, ran out moft plentifully 
i! Yownwards from the head threugh the other ori- 
di ice of the vein. You may obferve the fame dayly 
i! 2n Phicbotomy in the flowing out of the blood, 
iF you hold the vein faft with one finger , a little 
“below the orifice , prefently the flux is ftopped, 
all which after you let it go flows abundantly , as 
til before, 

uM. In any vifible long vei4 of your arm, ftretch- 
ang our your hand, and prefling out all the blood 
t'Miown wards as much’as you cau, you fhall fee the 
dciipez# fall, leaving as it were a furrow in the place, 
oie fo foon as you thruft it back with one of 
bi" Hour fingers, you (hall prefently fee the part to- 
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wards the hand, tobe fill’d and fwell, and to 
rife by the return of the blood from the, hand, 
What is the reafon, that by ftopping of the 
breath, and by that means ftreightning tbe /ungs, 
and a preat deal of air being within , the pectoral 
veffels arc ftreightned , whence the blood is dri 
ven into the face and eyes with fo much rednefs ? 

Nay, that (as Afriffot/e fays in his Problemes) 
all a&tions are perform'd with greater ftrength by 
keeping in of the breath; than by letting it free 5 
fo you get blood more abundantly. out of. the 
veins of the brow, or tongue , by compreffion of 
the throat, and retention of breath. 

I have found fometimes in a mans body, newly 
hang’d, two hours after his execution, before the 
tedneís of his face was gone,opening up his beant. 
and Pericardium, the right ear of his beart, and 
lungs. ouch fiuffed, and diftended with blood, 
many witneffes ftanding by, efpecially, L.fhewed 
them the car, as big asa mans fit, fo (weld, that 
you would have thought it would have burl 
with greatnc(s, which, the body being afterwards 
cold, and the blood jhaving found other ways; 
was quite gone. " 

. Sofrom thefe,and other experiments,it is cleat 
enough,that the blood runs through all the velut 
to the .bafis of the heart, and that unlefs it. found. 
paffage it behooved to be (treightned, or fhut up 
in other ways, and that the heart would be ovet- 
whelmed withit, as on the other part, if it did 
not flow out ofthe arteries but were regurgitated) 
the oppreflion by it would quickly appear. 

" I wil add another obfervation: A noble 

Knight Baronet, Sir Robert Darcie, father to tht 
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ivery great friend, and a famous Phyfician, 


Dr. Argent, about the middle of his age, did of- 


nt | 
à }een complain of an oppreflive pain in his breaft, 
lefpecially in the night tine, (0 that fometimes.be- 
jing afraid of collaption of fpirits, Cometimes fears 
| ing faffocation by.a Paroxifme,he led an ungpiet 
| [and anxious life, ufing the Counfcl. of all Phyfi- 
cians, and taking, many things in vain 5 at laft the 


Idifeafe prevailing, he becomes cachectick, and 
Iydropick, and at laft oppreít in a figoal Paro- 
ixi(m.he dycd. In, his Corps, in the prefence of 
IDr. Argent, who at that time was Prelident of the 
iColledge of .P hylicians,and Dr. George, rare Di- 
Ivinc,and a good.F rcacher, whe wasat that time 
[Miniüer. of that. Parith, by thc.hindrancc of the 
ipaflage of the, blood out of the left ventricle in- 
Ito the arigries, the wall of the;fefe ventricle it felf 
I which is.,feen, to be thick and ftrong enough) 
was broken, and poured forth, blood at a wide 
hole, for it was.a hole fo big, thatit would cafily 
Ireceite onc, of, my fingers... : 
I knew. another. (tout, man, who..did fo boy! 
Iwith rage. becanfe he had (uffered an injury, and 


received an affront by one that was more power- 
fal then himéelf, that his anger and hatred being 
i d every .day (by reafon he could;not be 
| d difcovering the palfion of his mind 


7 
Ay 
i | 
I 
i li 
j } 
Hb 
] ity 
IUD PEL 
' *| 1 
i ir 
an) Bie 
285 LH i 
nin 
[UNI 
au 
* [ 
BI 
S du 
Ane | 
een 
AM RE 
D 
: no 
! V 
a p 
ll Ww 
| I: 
I 40 
nM i 
351119 
^ 


ges 


Anatomical ecevcitations concerning 


This man only found eafe as oft as his breft was 


preft down by a ftrong man; and was thump'd ” 


and beaten downas they do when they mould 
bread : his friends thought he was bewitched,or 
poffcffed with the Devil. : | 

He likewife had his jugular arteries diftended 


about the greatnefs of ones thumbs, as if either | Ui 


of them had been the Apres it felf or the Arteria 
magna in its decent, and did beat vehemently, 
and were to the view like two long Ancurifms, — 
which caufed us try blood-letting in his temples, — 
but that gave him no eafe. Ia his corps I found 


the beart and the sorta (o diftended and full of the) 
blood, that the bignefs of his beart,and the con- _ thi 


cavities of the ventricles, were equal in bignefs-to | 
that of an Oxe ; fo great is the ftrength of the | 
blood when it is {hut up, and fo waft its forcé. © 
Although then (by the experiment newly 
mentioned) theré may be an impulfion without 
an exite (in the fhaking of water up and down ) 


in the pudding afore mentioned, yet cannot it be the; 


foin the blood whichis in the veffels of living 
perfons, without very great and heavy impedi- 


ments and dangers: 

Y et from thercedt is manifeft; that the blood 
in its Circulation does not pafs every where with 
the fame agility and (wiftnefs; nor with the fame | 
vehemence inall places and parts,and at all times, 
but that it varies much according to the age, fcx, 


temper, habit of the body,and other contingents, is! 


external, internal, natural, or preternatural: 


For it does not pafs through ‘the crooked and ‘fi, 


obftructed paffages; with the fame {wiltnefsasit 4 


does through thofe that are open, freé,and patent 5. i. 


nor doesit pals through bodies or denfe parts,and 
fuch 
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wl fuch a5 are ftuff'd or confiri@ted,as it does through i 

| thofe that are thin,open,and without obfiruGtion; 
|nor does it run out fo fwiftly and. penetratively d 
| when the imyulfion is flow and foft, as when ic is i 
| driven with force and ftrength, and thruft for- 
| ward with vehemency and abundance. Noris the 
| thick blood or folid maffe,or when it is made ear- 
wig) thy, fo penetrative, as when it is more wheyith, 
imade thin, and liquid. 

| © And therefore with reafon we may imagine, 
m ithat the blood in its Circuldtion goes flowlier 
wl through the rezzs, then. through the fubftance of 
I of Ithe beart y {wifter through the Jiver,then through 
onpithe reins , fwiftlier through «he fpleez, then 
Gupthrough the livers {wiftlier through the lungs, 
fthethen through the flefP,or any other vifcers of thine 
; finer contexture. 

ap. We may likewife contemplate in the age, fex, 
iul termperature, habit of the body foft or hard, of 
in) ithe ambient cold, which condenfes bodies, when 
(tie veis, fcarce appear in the members, or the 
ring (anguine colour is feen, or the heat appears, the 


| 
pe 


blood being made more liquid by reception of nu- 
triment. So likewife the veins do more confpicu- 
joimoully,and freely pour out the blood the body be- 
wit ng heated before opening ofa veiz,then when it 
fant E cold. We fee that the paflion of the mind(in the 
ips gra miuiftration of Phlebotomie) if any fearful per- 
(sf on chance to found,ftreight che flux of the blood 
ats s flopped ,and a bloodlefs palenefs feizes on all the 
Juperfice ofhis body, his members are ftiff,his ears 
nag, hiseyes grow dim, and are in convullion. I 
hind here a field where E might fun out further, 
‘atl ind expatiate at large in {peculation : But from 
si PERSE fo great a light of truth appears,from which 
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{o many queftions may be refolved,fo many doubts 
anfwered, fo many caufes and cures of* difeafes 
fouud out, that they feem to require a particular 
treatife. Concerning all which in my medicinal ob- 
(ervations, I’le fet down things worthy your ad- 
miration. | 
For what is more admirable, then that in all 
affections, defires, hope, or fear, our bodies fuff:r 


feveral ways,our very countenances are changed, 


and our blood is feen to fly up and down ? with 
anger our eyes are red, the black of the eye is lef- 
fened in fhamefaftnefs, and the cheeks are flufhed 
with redne(S s by fear,infamic,and fhame,the face 
is pale, the ears glow, as if they fhould hear fome. 
ill thing : Young men that are touched with luft, 
how quickly is their nerve fill'd with blood,erect- 
ed and extended? Butitis moft worthy the ob- 
fervation of Phyficians, why blood-letting and 
cupping glafles, and the ftopping of the arterie 
which carries the lux (efpecially whilft they are 
doing)docs as it were with a charm takeaway all. 
pain and gricfs I fay, fuch things as thefc are to 
be referred to obfervations, where they are ¢x-: 
plained clearly. | | 

Frivolous and unexperienced perfons do {cur-, 
vily (trive to overthrow by logical,and far fetch». 
ed arguments, or to eftablith fuch, things as are: 
inecrly to be confirmed by Anatomical diffection,. 
and ocular tcttimony. It behoves him, who ever 
is detirous to learn, to fee any thing which is in 
qucition, if it Le obvicus to fenfe,and fight, whes 
ther it be fo or no, orelfe be bound or believe, 
thofe that have made tryal, for by no other clea- 
yer 01 tior: evident certainty can he learn to be 
taush!, Who will perfwade aman that has not 


tafted 
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tafted them,that {weet or.new wine is better then 
water? with what arguments íhall one perfwade 
a blind man that the Sun is clear, and out-fhines 
all the Stassin the firmament ? So concerning the 
Circulation of the blood, which all have had.con* 
firmed to them for (o many years,by (o many ocu- 
lar experiments, there has been hitherto no man 
found, who by his obfervations could refute a 
thing fo obvious to the fenfe(to wit the motion 
of lux and reflux) by obfervations alike obvious 
to the fenfe, or deftroy the confirmed experience 
of it, nay by ocular teitimony none ever offered to 
build up a contrary opinion, 

Whilít in the mean time there are not wanting 
per(ons, who for their unskilfulnefs,and little ex- 
perience in Anatomie, having nothing agrecable 
to fenfe to oppofe to it, they cavil at it with fome 
vain aífextions, and fuch as they adhere to from 
the authority of Teachers, with no folid fuppofi- 
tion, but with idle and frivolous arguments, and 
bark at it befides with a great many other words, 
and thofe bafe ones toa, with rayling, and. bafe 
{curvy language, by which they do no more then 
fhew thcir own vanity, and folly, and their bafe- 
nefs, and. want of arguments, which are to be 
fetched from fenfe ; fo that they with their falfe 
Sophift cal arguments do rage againft fenfe ;. Jut 
as when the raging winds advancing the wavesin 
the Sicilian Sea dathes them in pieces againft the 
rocks withinCharibdis they make a hideous noife, 
and being brokenand reverberated hiffe,and foam; 
fo do thefe men rage againft the reafon of their 
own feníe, 3 

If nothing fhould be admitted’by (enfe with- 
out the tcflimony of reafon, or fometimes agamft 
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the dictate of reafon; there fhould be no queftion 
now to be controverted, 

If out mok certain Authors were not our fen- 
fes and théfe things were to be cftablifhed by rca- 
foning: asthe Geometricians do in their frames, 
Li we fhould truly admit of no Science; for it 13 the 
30] rational demonftration of Geometrie from things 

Ti fenfible to demoulizate things to the fenfe, accor- 
ding to which example, things abftrufe, and hid : 
froin che fenfe, grow more manifeft by things | 
which ate eafier,andbetter known. Ariftotle ad- | 


vifesus much better 14d. 31 de Gen. Anim, dif- 
I puting of the generation Ee Bees, fays he P mujt t 
| givecredit to your pap 3 if thofe things wbicb are . 
i dem njlva vid. 10 you are agreeable to thofe things ; 


bib Jarégér ctp vibe by fenfe, which, as they foall 
iben De better known, fo you may better trujt your 

fenfe then yovvireaf in.’ Whence we ought to ap- 
piove or réjc c all thiags by examination leifure- 
ly mace, bos if you wil examine or try whether 
they b: fiid right or WEB: you mut bring them 


to the e of (énfe;and confirm,and eftablith them | : 
by the jud igment of! fenfe; where, if there be any 


thing feign'd or not, fare it will appear. Whence 
P! ato fays in his Critias, That the exp'ization of 
th ofé'things is not’hard,of which we can come 
fo. the-expaiment, nor are thofe auditors fit for 
ay Sclence that have to experience, 

I How hard end'difficulta thing is it for thofe | 
1H that ‘have no experience, to teach fuch' things of | 


which they have do experience or fenüble know- ' 
1 ledgc 5 áud-how unfit ani n indocile SRP ACERS: me 
n cg Auditors are to true i icnee, the judgment ot th 
\ Llind men in colours, and of deafien in the di- | ^t 
| fiingtion of (odds ; does plai aly thew. Woo (hill | Mth 
CVi£ | | 
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teach the flux and refux of the Sea? or bya Ge- 
ometricalD.agram teach the quantitics of Angles, 
or the computation of the fides of a figure toa 
blind-man,or to thofe that sicver faw the Seajnor 
a Diagram ? A man that is not expert in Anato- 
mie, in fo far as he cannot conceive the buíinefs 
with his own eyes, and proper reach, info far is 
thought to be blind tolezrning;snd unfit; for hie 
knows not truly any thing concerning which an 
Anatomift difputes, nor any thing. from the im- 
planted nature of which he: fhoula take his afgu- 
ment,but all things he is alike ignorant of,as well - 
thofe things which are gathered and concluded, 
as the things from whence, Bat there is no poflible 
knowledge, which arrives not from a pre-exiltent 
knowledge,and that very demonttrable. This one 
caufe is the chiefreafon why the knowledge we 
have of the heavenly bodies is fo uncertain and 
conjectural, Very fain would: I know from thofe 
ignorant perfons, that profefs the caufes and rea- 
fons of all things, why as both the eyes in bchold- 
ing move together every way, nor particularly 
one moves this way, and the other that way, fo 
neither both the ears of the bear? 

Becaufe they know not the caufes of feavers, or 
of the plague, or the admirable properties of fome 
medicaments, and the caufes why they-are fo, 
muft therefore thefe things’be denyad ? 

Why is the Birth that breathes noc «ill the tenth 
moneth not fuffocated for want of ayr ?. fmce one 
that is born in the feventh or eighth, fo foon as 
he has breathed in the air, is prefently choakedat 
it have no air ? How can it recatu lite whilitat is 
yet within the Secundine, ox as yet not come forth, 
without breath ? but fo foon as he comcs into the 
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anatonical exercitattong concerning 
air unlefs he breath he cannot live? 
Becaufe I fec many men doubtful in the Circu- 
lation, and fome men oppofe fuch things which 
underttand them not aright, as intended them, 
Y (hall briefly rehearfe out of my Book of the mo. 
tion of the beart and blood, what E did. there in- 
tend. "The blood which is contained in the vezzs 
(asin its own hold) where it is moft abundant(to 
wit,in the vena cava)near to the Bafis of the beart 
and the right ear,growing, hot by little and little 
by its own internalheat, and made thin, it {wells 
and rifes (like leven) whence the ear being firft 
dilated, and afterwards contracting it {clf by its 
pulfitick faculty, ftreightways drives it out into 
theright ventricle of the beart, which being filled 
in its Sy/lole; and confequently freeing it felf from 
the blood which is driven into it (the threc-point- 
ed portals refufing paflage to it Jit drives the fame 
blood into the vena arteriof a (where the paffage is 
open)by which it does diftend it, Now the blood 
in the arterious veffel being not able to return 
againft theSigmoidal portals but becaufc the lengs 
are extended, amplified, and refiricted both by 
iofpiration and expiration,and likewife their vet- 
fels, they give paffage to this blood into the ar- 
teriz venofa: of which the left ear keeping to- 
gcther equal motion, time and order, with the 
viobt ear, and performing 1s function, fends the 
fame blood into the left ventricle,as the right fent 
into the right,whence the left ventricle together, 
and at the fame time with the right (fince it can 
gain no regrets, by reafon of the portals which 
hinder its return )drives it into. the capacioufnefs 
of the'aorta, and confcquently into all the bran- 
ches: of the arterie 5 the arteries being filled with 
TS "ms E : this 
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this fudden pulle, being not able fo fuddenly to 
disburthen themfelves,are diftended, fuffer an im- 
pulfion and Diaftele. ; 

Whence 1 gather, feeing the fame is reiterated 
continutlly and inceffantly,that the arterzes,both 
in the /zzgr, and in the whele body, by fo many 
ftrokes, and impulfions of the beart, would be fo 
diftended and ftuffed with blood, at leatt that ci- 
ther the impulfion would give over all together, 
or elfe the arzeries would burft, or be fo dilated, 
that they would contain the whole mafs of blood 
which isin the veins, unlefs the efflux of blood 
were disburthened fomewhere. 

We may likewife reafon after the fame manner 
of the ventricles of the heart, being filled and ftuf- 
fed with blood, unlefs the erteries did likewife 
disburthen, they would be at laft diftended and 
deflitute of all motion, This confequence of mine 
is demonftrative and true,and follows of neceflity,, 
if the premifes be true ; but our fenfes ought to 
affure us whether fuch things be falfe or true,and 
not our reafon, ocular teftimony, and no contem- 
plation. 

[afürm likewife of the blood in the veins; that 
the blood does always, and every where, run ont 
of the lefs into the greater, and haftens towards 
the heart from every part: whence I gather,that 
whatfoever quantity which iscontinually fent in, 
the arteries do receive by the veins, that the fame 
does retutn and does at laft flow back thither 


| from whence it is firft driven, and that by this 
| means the blood moves circularly, being, driven 


in its flux and reflux by the 5eart,by whofe force 
it is driven into all the fibers of the arteries; and 
that it does after wards facceffively;by a continual 

bobo aur? [4 . flux 
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flux return through the veizs, from all thofe parts 
which draw, and fireinit through ; fenfe it fclf 
teachzs us that thisis true, and. colle&tions from 
things obvious to fenfe takes away all occafion of 
doubt. D 

Laftly, this is that [ did endeavour to relate 


and lay open by my-obfervations and experi- || 


ments, and not to demonfirate by caufes and pro- 
bable principles, but to confirm it by fenfe and 
experience, as by a powerful authority, according 
tothe rule of Anatomifts, — — 

From thefe we may obierve what force, & vioe 
lence, and ftrong vehemency we perceive in the 
heart, and greater arteries by touch and fight. 1 
do not fay, that inall the veffels which contain 
the blood, the pulfe of the 5yfto/e and Diaftole is 
the fame ( in greater Creatures) nor in all crea- 
tures which have blood, but that there is fuch a 
one and fo great in all, that by chat means there 
is a flux of blood, and fwifter courfe of it through 
the (mall arteries, the porofitiesof the parts and 
branchesof all thevezs, and from thence comes 
the Circulation: for neither the {mall ar£erzes, 
nor the veins do beat, but only the arteries which 
are nigheft to the beart, becaufe they donot fo 
foon fend the blood out,as it is driven into them, 
for you may try,opening of an arterie,if the blood 
leap out in full ftream, fo that it coroe out as free- 
ly asit wentin, that you fcarce found any pulfe 
in that arterie through’ which it paffes, becaufe 
the blood running through, and finding paflage, 
does not diftend it. In Fifhes, Serpents, and col- 
der creatures, the Pear? beats flowly and weaker, 
that you will hardly perceive any pulfein the a7 
zeries,becaufe they país their blood through very 
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flowlies whence itis that in thefe as alfo in t 
iWlietle fibers of the arteries of a man there isno die 
fin@ion by bleod ; becaufe they are not pierced 
with impulífion of blood. 

| ^ Aslíaid bcfore,the blood that paffes through’ 
jan arterie whica 35 cat and opencd, makes no palíe 
there atall, whence it clearly appears, that the 
Jarteries fufler their Diaftole neither by innate pul- 
jfick faculty, nor by any granted them from the 


heart. but by the meer impullion of the blood, For 
in the full flux, flowing out the lensth of its 
Icoutrfe;you may Dy touch perceive both the Syffole 
it Hand Diefole, as I faid before, and all the differen- 
Ices of the pulfe of the beart, their time, order, ve- 
Ihemency intermilfion in the emanation of the flux 
evidenti, (as it were in a looking: elafs. ) Juft'as 
| iP 


atv’ 
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Nerve and diftinguifh all the forcings of the En- 
line, though you bea good way off,in the flux of 
[he water when it piffes out;the order, beginning, 
;Pncreafe, end, and vehemency of every motion. 
IE ven fo itis when you cut off the orifice of an ar- 
herie s where you mult obferve,that asin the wa- 
Per,theflux is continual’; though it be fometimes 
higher, (ometimes furthers foin the «rzeries, bc- 
fides the fhaking, pulfe, and concullion of the 
blood, (which isnot equally to be perceived in 
JI) from that time forward there ts a continual 
motion and fluxion jn the blood, tili the blood be 
gain returned to that place where it fitít began, 
that is to fay, to the right ear. 

Thefe things you may try at your pleafure cut- 
jing pp one of rhe longer arteries, (as the jugue 
lar ) whichif you take Betwixt your fingers, you 

5 fhal 


em. 


Anatomical erercitations concerning 


fhall clearly difcern how it lofes its pulfe and re- " 


covers it again, beats le(s or more. And as thefe 
things may be tryed whilft the breftis whole; fo 
opening the breft,and the /z4g» afterwards being 


collapfed and all motion of refpiration gone, you ™ | 


may eafily try it, to wit, that the /eft ear is con- 


tracted and emptied, that it becomes more whi- 9 
tifh,and that it doth at Jaft, together with the left | 
ventricle, intermit in its pulfe, beat leifurely, and ™ 
at laft leave off: And likewife by the hole which ” 
you may cut in the arterie, you may fee the blood | 
come forth lefs and lefsin a {maller thred, and 


that at laft, (to wit,in the defect of blood,and the 
impulfion of the deft veatricle) no more will flow. 

You may likewife try this fame in the tying of 
the vena arterief{a, and fo take away the pulfe of 


the /eft ear, and with untying it, reftore the pulfe 


at your pleafure« Whence the fame thing is evi- 


dently tried by experiment , which is {ven in d y-? 


ing perfons, that as firft-the left ventriche defilts 
from motion and pulfe, and afterwards the fef¢ 


ear, then the ventricle, and pulfe, lafily, the right - 


eir ; {o where the vital faculty begins firft, it ends 
Jat. 4 
Which being tried by thefencc, it is manifeft 
that the blood paffes only through the feptam of 
the beart and not through the Jugs, and. only 
through thém whilft they are mov'd, in refpiras 
tion, and aot when they are fallen or difquieted 
For which caufe in an Embryos(not as yet brea- 
thing )Nature inftead of the paflage in the arteria 
venof2, ( chat matter may be furnifh'd to. the left” 
ventricle, and the left ear, ) opens an. oval bole* 
which (hee (huts 11 young. men, and thofe £hat 
breath fgeely, 3 e. 
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au) likewife appears, why thofe that have theVel= 
|: of their Jungs opprefs'd, and ftuffd, or thofe 
Jit have any lofs of their breath, it is prefent to- 


Jit is likewife clear, why the blood of the /angs 
Wo in flame- colour'd ;for it is thinneft that is 
fhin'd through there. It is befide to be obferv'd 


juire the caufes of Circulation, and think the 
pvt of the beart to be the effecter of all things, é& 
| nt is the author of tranfmiflion by pulfe, fo with 
liftorle they think it the author of attraction, & 


iB the beart, and the influxive heat(& that by the 
ht of the beart, as by the immediate inftrument 
the foul, or by a common bond and the firít og- 
pa for perfedting of all the works of life, And fo 
fie motion of the blood and fpirit, its perfe&tion 
4M heat, & every property thereof, to be borrow'd 
lm the heart, as from its begining (which Ant. 
d T isin the blood, as in hot water, or boying 
Mo tttge ) is in the beart, & that it is the firft caufe 
( pulfation & life.If [ may {peak freely, I do not 
tink that thefe things are fo (as they are com- 
only bélieved )for there are many things which 
yirfwade me to that opinion, which I will take 
- Jiptice of in the generation of creatures, which 
WI not fit hear to be rehearfed, butit may be 
ings more wonderful than thefe, and fuch as. 
_dinll give more light then natural Philofophie, 
ja!) be publifh'd by me. 
|] Yetin the mean time I (hàll fay and propound 
Awithout demonftration,( with the leave of moft 
"Marned men, and reverence to antiquity )that the 
Mart, asit is in the beginning of all things in the 
| bod 
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body, the {pring, fountain, and firft canfer of lik 
is fo to be taken, as being joyn'd, together wit) 
the ve45, and all the erterics, and the bloo 
which is contained in them. Likeas the’ braig 
(together with all its fenfible serves, organs, an 
Spinal marrow ) is the adequate organ of the fenf 
(as the phrafeis.) But if you underftand by chi 
word heart , the body of the beart , with the ve 
tricles and ezrs,{ do not think it to be the frame 


of the blood , and that it has not force, vertu" 


motion,or heat,as the gift of the Peart ; and nex 


that the fame is not the caufe of the Dizaftole, agp t 


diftention , which is the caufe of the SyftoJe . an 
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contraction, whether in the ears or arteries; bi 


that part of the pulfe which is call'd a Diaftophtt 
comes of another caufe, diverfe from the Sy (Foils 8 


and ought to go before every Syftole, ] think i 
firft caufe of diltention is innate heat in the bloó 
it felf, which (like leven); by little and little ai 
tenuated and {welling, is the laft thing that ise 
tinct in the creature: I agree to Arzfotle’s inflane 


of pottage, or milk, in fo far as he thinks that ele 
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vation, or depreffion of the blood, does not contr 
of vapors, or exhalations , or Spirits rais'd into Dthe | 


vaporous or aereal form, nor is not caus d by ani 


external agent, but by the regulating of Naturel: x 
Te ve 


an internal principle. 


Nor is the beart (as fome think) like a y 
coal-fire,(like a hot Kettle) the beginning of hea? 


and blood, but rather the blood delivers that hea 


which it has recciv' d to the. beart , as likewife tV 


all the reft of the parts, as being the hotteft ofall 


Therefore arteries and the coronal veins , axe i 


fign'd to the heart , for that ufe which chey'am 
affigu'd to the reft of the parts, to wit, for inflüs 
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ill eat, for the entertaining and confervation of 
T | herefore all the hotter parts, how much more 
wizuine they are,and more abundant with blood, 
yar are faid convertibly fo to be ; and thus the 
pert having fignal concavities, isto :bethoughe 
T | Ware-houle , continual fire , and fountain of 
fff blood, not becaufz of the corpulency of it, but 

Maule of the blood which it contains like a hot 
(icles asin the fame manner the [pleen, lungs, 


v 


D. ,other parts are thought hot, becaufe they 
| 


Me many vezis or vefí:ls containing blood. 

ped after.this manner do | believe that the na. 
gg heat , call'd innate » to. be the firft efficient 
we of pulíe, as likewife to be the common in- 
x [ment of all operations. This as yet-I do not 
ytantly:averr, butpropound it asa’ Zbefis; ] 


yl ild tain know what may be objected by good 


iul learned men, without fcurrility:of words, re- 
un v 


: sic hes, or bafe language,and any body fhall be 
"n 


«quii ome to dóito bs, fort 
id |hcfe. things then are asit were the patts,and 
ili footfteps of the paflage, and Circulation of 
suo lood 3 to wits from: the right ear: into the 
firicle, out of the ventricle through the dengs 
ee the Jeft ear, then into the /eft ventricle, into 
eons, and into alli the zrteries from the bert, 
^ ihe porofities of the-parts into the veins, and 
Nn Ihe veins into the Bafisof thebeart.; the blood 
rns molt fpeedily;c 5::: . da 

dy an experiment any: man may try that plea- 
oo" yy the veins, let thearm be tied, as the cutom 
hi witha gentle ligature 5 and let it remain tied 


abn g , fill moving the armup and down, ail 
peris all of them fwell exceedingly , and the 
f ils 


| co yd 

M grow very red below the Jigaswre , and then 
LA let 
tos } 


[e 
I 


the head, and fce it asit were fall down with 


anatomical ereccitattome concert 
let the hand be wathed with Snow or cold wat 
till the blood gathered below the ligature be c 
enough, then prefently untying the ligature, y 
(hall find by the cold blood which returns hi 
fwiftly it. runs back to the beart , and whal 
change it will make in its return thither; fo tl 
itis not to be wondred at , that in theuntying 
the ligature in blood: letting,fome have foundi 


This experiment does demonftrate, that the vé 


below the ligature do not {well with blood af },, 


nuated , and puft up with fpirit , but with blo 
only, and fuch blood which can be reverberat 


into the arteries through the Anaftomolis of 1; 


| 


parts, or the hidden Meanders. 


It likewife fhews how thofe that. pafs Oly; 


{nowy mountains , are often fuddenly feiz d wi 
death, and many fuch like, | 

Left it fhould feem a difficult bufinefs, how’ 
blood fhould país through the pores of the pal 
and go hither and thither , I will add one ex) 
ximent,It happens after the fame manner to tli 


that arc ftrangled , and hang d with a rope, 8. 


docs in the tying of therarm, that beyond 


cord, their face, eyes, lips; tongue, and all thet, 


per parts of their head arc ftuff'd with very mt 
blood, grow extream red, and {well till they Ie 
black» in fuch a carcafe-untying the ropes 
whatfoever.pofition you fet it, within a very. 
hours you fhall fee all the blood leave the facea 


own weight, from the upper to the lower pa 
through the pores of the skin and flefh, andi 
rcft ot the parts, and that jt fills all the parts! 


low,and the skin chiefly,and colours it with bla li 
matters how much more lively and ‘prighom * 
| eS 
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1 P Pup J 
the Circulation of the Blood. 

Nblood isin a living bedy , and by how much more pene. 
trating it is through the porofites than congealed blood, 
lefpecially when itis condens'd through all the habit of the 
gbody, by the cold of death, the ways tco being ftopt and 
Bhinder'd, fo much the more eafy and ready is the paffage in 

ithofe that are.a'ive through all the parts. 
Renatm de Cartes, a moft acute and ingenious man , (to 
whom, for his honorable mentioning of my name,Iam much 
Mindebted ) and others with him, when they fee the heart of 
ja fih taken out, placed upon an even board, imitate a pulfe 
i(by collecting it felf) 1n its erection, up-lifting, vigoration, 
Mthey think that itis ampliated, and dilated, and thar the ven- 
Witricles of it become more capacious, not according to my 
opinion, Fer when it is gathered , ar that time the capact- 
ities of ir age rather (Ircightned , and it is certain that it is 
Wthen in its Sy/fole , and not in its Dia(?ole , as neither whenit 
Walls weak and flagging , andis celax’d , it is then in its Dia- 
Mole, or diftention, and thence the ventricles become wider; 
{fo ina dead man, we do not fay that his heart isin the Dia 
Vole, becaufe it is flagging without any Syffole, deflitute of 
lall manner of motion, and not diftended at all, for it is di. 


Wftended properly, and is in the Diafole when it is fili'd by 


the impul(ion of the blood , and contraétion of the ear, as in 


lllihe Anatomy of living things is evident enough. 


Therefore they underftand nor how much the relaxation, 


- and. falling of the bearr and arteries differ from their diften- 


tion and Diaflole s that diftention , relaxation , and confiri- 
ition, come not of the fame caufes, but from contrary cau- 
Nes, as making contrary effects, and diverfe, as making di- 
vers motions, as ail Anatomi(ls know very well, that the ops 


Wipofite mufcles in any part (called Antagoniftz) are the caus 


les of feveral notions, to wir, of adduétion, and extenfion, 
Ho there is neceffarily by nature fram'd contrary,and divers 


hiétive o gans, for contrary and divers motions. 


Nor does this efficient caufe of pulfe, which he fets down 


llsccording to, 4riflorle, pleafe me, to wit, that the ebullition 


bof the blood {half be both the caufe ck the Syffole, and of 


Whe Diaffole. For thefe motions are fzdden flrokes, and 
I(wifthits, And there is nothing that {wells fo like leaven, 


‘ahi 
i 4 


lor boyls up fo fuddenly , in the twinkling of an eye, and 
falls agzin ; but that rifes leafurely, and falls fuddenly : be- 
Iides, in diffection-you may by your own eye fight dif- 
-exn, that the ventricles of (he beosrr ave difiended, and &ll'd 
by the confiri&tion of the ears , and are eni reo» din bignefs 
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according as they arc fill'd , more or lefs, and that the di- 
ftention of the beer: , is a kind of violent aot:on ; done by | 
impulfion, not by an attraction. | | 

There are fome who think, asthereis no need of impul: 
(ion for the alimehe in the nour tiie ng of Plants, butitisby 
little and little drawn into the place of that which is fpent! 
by the indigent pitis ; fo the vegetive faculty performs 
its. work alike in both . but thereisa difference. » Calid in: | 
fluxive is continually reqnie’d to the entertaining: of dhé 
member; of cr catures , and pre ceving of vivifying heat im) 
them, and fox weftoting of the parts which: fuffer by out- 
ward i injury, snd not for rrtrition only, 

So much of Givoulation, which ifis be not duly perform’dy) 
Ot be hindred or perverted, or go too fwiftly there fol ows) 
many Cangerous torts of difcafes, and admirable fy x ptomsg 
either in the veins, às fw clings , abfceffions, grielsy bzemed 
roids, flix of Hood, erin the ai teries, os fwellings, boylsy, 
flrong and pricking pains, aeeurifnsy tumors in che £cíhy 
fluxions, fudden fufíocatiozs, sfibma’ s, ('upidity, a apoplexy, 
and 9thots jntusntérptibe: Likewileiris not ficto teH id thig| 
place how, asit were with an enchantment, many things 
are cur’, and thie away, which were thought ineurabley 

lmay fet down fich this nes in she iiedicinal obfervationg, 
and difcou fes of Pathology; whichib have hitherto knowf 
to beebíerv'd by mone. Se | 

I will conciude (mott Jearned Risin) to give you morte 
ample fatisfachon ;:becaufe you think that there is noted. 
culation *n theinrefentesicko: Let the vend porta be tied nea 
to the Cy» of the liverin a live difie£tion, which y ou may 
eaüly try, you fhail ee by the fwelling of the veins beneath 
the ligaruxe, that fame ccint to pàfs which happens it bicods 
letting by tying cfthe arm), which will thew you the pas 
foge of the blood there. | 
And when y ou fhall hearany man of that opinion, that 
by Anaflimaf's ti biodd can come out of the veins inro-the 
aneries , tie imal ive diffection the preat vein, near the dit | 
vifion ofthe crivals , and asefooniasyou icut. the arrery (bet 
caufe it finds ipaffage:) you thal feeall the ma's of blood 
emptied out of all the veins (nay out of the efeeudenr ‘cava 
too) by the pulfe ofthe heagt, in.avery fhorc time, yet thae | 
below: the igature the crural ves, ind paris below , afe 
-only fuil. V. hich ifiteculd any way have seturned ip to che 
arteries by an = naflome fis, (hc uid never have come to pali 
FIN tS. 
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